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PREFACE 

This report presents a study to develop valid CH-47C and MLH 
R&M simulation models,   conducted under contract DAAJ02-73-C- 
0031,  project IF162203A119,   for the Eustis Directorate,  U.S. 
Army Air Nobility Research and Development Laboratory 
(USAAMRDL).  Fort Eustis,  Virginia. 

USAAMRDL technical direction was provided by Mr.  R. Walker and 
Mr. H. Bratt. 

The principal  investigator and Project Engineer for the Boeing 
vertol company was Mr.  j. j. Dougherty#III of Product Assurance 
Methods and Advanced Applications, who was assisted by 
Mr. A.  J.  LoGiurato and Ms. J. Vivaldi of Data Central,  and 
Mr. T.  Hammer of Maintainability Engineering.     Program manage- 
ment and technical direction were provided by Mr.  R.  G. 
Hazlett,  Manager,   product Assurance New Business Development. 
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INTRODUCTION 

Assessment of potential Reliability and Maintainability   (R&M) 
hardware component research efforts requires an evaluation of 
the benefit of the proposed effort.    Application of an Army- 
developed R&M simulation model  to a specific helicopter type 
can provide a realistic,  timely assessment of research poten- 
tial.    The approach consists of changing the "component R&M 
definitions" or maintenance concepts to reflect the desired 
changes, processing the resultant configuration through the 
R4M model,  and then performing comparative  analysis of the 
results. 

One of the primary reasons for developing a simulation model 
is to evaluate operational relationships that are impractical 
or impossible  to analytically investigate.    Many of the prob- 
lems which the model is used to solve are related to the 
availability/utilization function.    The  impact that variations 
in utilization have upon availability,  personnel,  spares,   and 
support equipment usage can best be  analyzed by means  of 
simulation. 

Personnel  allocations, probability of spares availability, 
failure rates,   and maintainability rates are entered as  input 
to the model.    Operating under the strictures defined by a 
prearranged mission schedule and maintenance philosophy,   the 
model—by  implementation of a Monte Carlo selection  routine— 
selects certain tasks to be performed to simulate the  repair 
of randomly occurring failures.    Thus,  by simulating the main- 
tenance occurring over any given time frame,  the model gives 
its user  the ability to analyze his resource allocations.     A 
flow diagram  (Figure 1)  presents  an overview of how the  oper- 
ational  and maintenance environment is  simulated for a  company 
of aircraft. 

To provide a means of R&M assessment, Boeing Vertol  has 
developed and documented in this  study valid R&M simulations 
of the  CH-47C and the developmental Heavy Lift Helicopter 
(HLH).     Applicable R&M data was  analyzed and transformed into 
probabilistic statements for input  into  the  Government- 
furnished R&M simulation model.     Alternative  inspection 
schemes were developed and simulated and the results  evaluated 
in  terms  of operational and  logistics  support impact.     This 
scheme was  accomplished by performing the  tasks described in 
the  flow chart in Figure 2. 

The  result of this study provides CH-47C and HLH models 
through which scheduled operations  and available maintenance 
resources  can be  used to determine  their effect on equipment 
availability and maintenance  resource  usage  rate.    Various 
relationships such as the availability/utilization relation 
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may be investigated and optimized in compliance with the 
constraints inflicted by the resources available and mission 
designated. 
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BASELINE MODEL DEVELOPMENT 

INTRODUCTION 

It was the intent of this study to develop validated simula- 
tion models for the CH-47C and HLH and employ these models in 
a maintenance concept comparative analysis to demonstrate 
model capability for analytical application. 

As such, the baseline models have been defined in a suffi- 
ciently general manner to allow for the comparative analysis 
with no logical modifications to the model.  Rather, the 
mission concept and maintenance parameters, unique to the 
baseline models, are all defined by input data cards. 

CH-47C - BASELINE MODEL DEFINITION 

The probabilistic and deterministic R&N function tables have 
been defined for the baseline CH-47C model by direct applica- 
tion of historical data.  It is felt that, although this data 
is a composite generated by aircraft flying rather diverse 
missions, the distribution of missions flown had a tendency to 
be centrally located around the baseline mission.  Further- 
more, the maintenance concept employed in support of the air- 
craft which generated this data base was, with only minor 
exceptions, identical to the basaljne maintenance concept 
defined for use in the simulation model.  Thus, the baseline 
model is considered an accurate representation of the actual 
O&M concept employed on the CH-47C. 

CH-47C BASELINE MISSION 

The baseline CH-47C mission is a composite developed over 
hundreds of thousands of flight hours of Chinook application 
in CONUS, Europe, and Southeast Asia.  The expected CH-47C 
monthly utilization derived from the data generated by this 
experience is approximately 54 hours per aircraft per month. 
Furthermore, this data shows an  expected Chinook mission 
length of 1.5 flight hours per mission. 

The standard CH-47C company consists of 16 aircraft.  For the 
baseline mission, a delay of up to 30 minutes is acceptable 
before a mission is scrubbed.  Another baseline flight consid- 
eration is the requirement that a standby aircraft be main- 
tained in a ready status at all times during the scheduled 
flying intervals. 

Table I is the first page of output from the CH-47C simula- 
tion model.  It defines the O&M scenario being simulated. 
Contained in this table are the precise times and number of 
aircraft relevant to each launch for the baseline mission. 



CH-47C Baseline Maintenance Concept 

Tho nucleus of the CH-47C maintenance concept is the 100-hour 
(MP.    Almost half of all unscheduled maintenance and essen- 
tially all scheduled maintenance occur at this  inspection. 
Reference can be made  to the  subsequent section of this  report 
dealing with R6N Input Data to identify  the quantitative basis 
for this qualitative statement. 

The other essential elements  or'  the CH-47C maintenance concept 
are the  25-hour PMI and daily inspection.     When taken in con- 
junction with the PMP,  these inspections account for tue de- 
tection  and correction of almost all unscheduled CH-47C main- 
tenance  requirements.     The only—and rather obvious— 
exceptions to this statement are  those failures detected 
during flight.     Those  failures,  causing downing,  but not 
aborts,   are  repaired  immediately  upon mission completion. 
This  is  contingent,  of course,  upon  the  availability of  the 
necessary maintenance  resources. 

Table I  provides  a narrative,  established by  the simulation 
model, of the maintenance concept being  simulated.    The para- 
metric values  relevant  to the CH-47C baseline maintenance 
concept  are contained in Table II. 

The manner in which the parametric entities  of  the baseline 
maintenance concept and mission are  input to  the model  is 
identified in the  input data cards displayed in Table  III. 



TABLE I.  CH-47C R4M SIMULATION MODEL SCENARIO-BASELINE 

Scenario Simulate! 

One platoon of 16 Andy helicopters. 

Flying program consisted of 7 flying days per week, 
with each simulation interval covering an 8-week period. 

Mission duration is 1.5 hours with a utilization of 108 
hours per aircraft for the S-week period. 

Launch schedule during each flying day 

0700 3 aircraft 0830 3 aircraft 
1000 3 aircraft 1130 3 aircraft 
1300 3 aircraft 1430 3 aircraft 
1600 3 aircraft 1730 3 aircraft 
1900 3 aircraft 

Other Flight Considerations 

Standby aircraft ready at all times during the scheduled 
flying intervals. 

Mission flight is possible up to 30 minutes after scheduled 
flight time.  After this interval, flight is scrubbed. 

Maintenance Concept Simulated 

Periodic maintenance inspections (PMP) occur at intervals 
of 100 hours. 

Preventive maintenance daily (PMD) inspections occur daily 
if the aircraft has flown or every 72 hours if not flying 

Maintenance personnel are available between 0600 and 2200 
during the 7-day flying period per week. 

The aircraft consists of 293 elements.  There are 16 time 
change components within this total. 

An intermediate inspection (PMI) is performed every 25 
flight hours. 

Organizational maintenance includes an integrated direct 
support maintenance capability. 

Off equipment component maintenance is performed at the 
depot level. 

Condemnation or NRTS status  is  a dummy evaluation. 

Basic CH-47C mission and maintenance philosophy. 
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TABLE  II.     BASELINE CH-47  MODEL PARAMETERS 

16 aircraft per platoon 

100-hour PMP,   requiring  6 men  for  7.5  hours each 

25-hour PMI,  requiring   3.5 men  for  3.4  hours each 

Daily  inspection performed @  1830  each day requiring 
2 men for 2.4 hours each 

TBO values   ranging from 300  hours  to  2400 hours 

Utilization of  54 hours per  aircraft per month 

Maintenance  action rate of  1.3 per  flight hour 

Flying and maintenance  take place  7 days  a week 

2 maintenance  shifts of  8 hours  each  used daily 

 —. 



TABLE  III.     BASELINE CH-47C MODEL  INPUT CARDS 
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HLH - Baseline Model Definition 

All  RfcM input parameters employed in the definition of the HLH 
model have been developed extraneous to this study by Boeing 
Vertol Reliability and Maintainability Engineering Analyses. 
In all these analyses,   the baseline mission and maintenance 
concept were held constant  (and identical to those subse- 
quently employed in the simulation model development) . 
Described by prudent synthesis of analytical evaluation and 
engineering judgement,   the baseline HLH model  is  the most 
accurate representation wf the realistic application of the 
aircraft available. 

HLH Baseline Mission 

It  is anticipated that a  standard HLH company will  contain 9 
aircraft.    These aircraft will  each fly approximately  50 hours 
per month,  primarily composed of 2.0-hour missions. 

Again,   as was  the case  for  the CH-47C baseline model,  a 
standby aircraft is required at all times during  scheduled 
flying operations. 

Table  IV,   the  first page of output of the HLH  simulation 
model,  defines  the unique call  times and numbers of aircraft 
per  launch for  the baseline HLH model. 

HLH Baseline Maintenance Concept 

The HLH maintenance concept is centered upon a 600-hour, 
periodic  inspection divided into 12 autonomous,   50-hour 
phases.     In reality,  each of these phases,  with only minor 
overlap  for inspecting  safety of  flight  items,  will  inspect 
distinct sections of  the   aircraft.    The aircraft has been 
partitioned  (with respect to maintenance)   into 12  segments, 
each of which requires approximately the  same amount of  look- 
phase  inspection time. 

Theoretically,   tha components  located in  the aircraft parti- 
tion being inspected during any phase of  the PMP  should have 
a  higher probability of maintenance than  those not being   in- 
spected.    However,  due  to a practical limitation of the model, 
this area has been  intentionally biased.     That  is,   at each 
inspection phase,   the  same relative probability of detection 
distribution has been employed.     It is  felt,   however,   that, 
this bias is minimal,   considering the number of PMP's being 
performed per  simulation and  the size of the random variation 
in detected elements generated by each  simulation run. 
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TABLE  IV.     HLH  BASELINE  MAINTENANCE  CONCEPT 

Scenario Simulated 

One platoon of nine Army helicopters 

Flying program consisted of 7  flying days per week, 
with each simulation interval covering an 8-week period. 

Mission duration is  2.0 hours with a utilization of 
100 mission flying hours per aircraft  for the  8-week period 

0700 2 Aircraft 
1000 1 aircraft 
1300 3 aircraft 
1400 1 aircraft 
1900 2 aircraft 

Other Flight Considerations 

Standby aircraft ready at  all  times during the  scheduled 
flying intervals. 

Mission flight is possible  up to 30 minutes  after schedulec 
flight time.    After  this  interval,   flight  is   scrubbed. 

Maintenance Concept Simulated 

Phased periodic maintenance  inspections occur at  twelve 
intervals of 50 hours. 

Preventive maintenance periodic   (PMP)   inspection    is  com- 
pleted at 600-hour intervals. 

FIRM inspections occur daily if the aircraft has  flown 
or every 72 hours  if not  flying. 

Maintenance personnel  are  available between  0600  and 2200 
during the 7-day flying period per week. 

The aircraft consists of  182 elements.     There are no time 
change components within this  total. 

A 10-hour inspection is performed every 10 flight hours 
Organizational maintenance  includes an  integrated direct 

support maintenance capability. 
Off equipment component maintenance is performed at the 

depot level. 

Condemnation or NRTS status  is  a dummy. 

Evaluation 

Basic HLH mission  and maintenance  philosophy. 
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The other elements of the HLH maintenance concept are a 10- 
hour inspection and a firm (daily) inspection. 

Table V identifies the parametric values employed in the 
baseline HLH maintenance concept. 

Figure 3 shows the logical interaction of the elements of 
the baseline HLH model, and quantifies some of the significant 
O&M parameters. 

Evaluation of Government Furnished R&M Simulation Model 

The Government-furnished R&M simulation model provided Boeing 
Vertol to use in this analysis was defined upon a UH-1N air- 
craft and Army operational procedures. The model is written 
in GPSS and requires approximately 300,000 bytes of CPU core, 
and 5 minutes of CPU time to execute. Originally, the model 
was logically too tight for general application.  That is, the 
model was so dependent upon the R&M characteristics and mis- 
sion scenario cf the UH-1 helicopter, that it required signif- 
icant modification in order that it could be applied in the 
manner required.  The critical areas requiring modification 
were, (1) generalization of mission length application, (2) 
generalization of PMP/PMI decision, (3) activation of NORS 
logic, (4) accountability of NORS downtime, (5) expansion of 
PMI logic, and (6) an increase in the number of aircraft/ 
company the model can accommodate. 

Forty-three blocks of logic were added to the original twelve 
hundred and forty blocks.  Twenty blocks of logic were modi- 
fied.  Approximately three hundred cards were added to the 
output editor. Several new variables were defined.  Approxi- 
mately three hundred savevalues were modified.  The one hundred 
seventy three variable statements were labeled and the initial 
cards used in the CH-47 and HLH models were labeled. 

It is felt that these generalizations to the model enabled 
Boeing Vertol to accomplish the contractually required com- 
parative analyses in a more timely manner uhan would have 
been possible employing the original model without modifica- 
tion. 

Appendix VI presents a detailed identification of the modifi- 
cations made to the original Government-furnished R&M simula- 
tion model.  These changes, taken in conjunction with the 
documentation of the original UH-1 model in Army Technical 
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Report 73-75, constitute the total documentation package for 
the CH-47C and HLH baseline R&M simulation model. 

TABLE V.  BASELINE HLH MODEL PARAMETERS 

9 aircraft per platoon 

50-hour phased PMP, requiring 2.5 men for 
8.0 hours 

10-hour inspection, requiring 2.5 men 
for 4.0 hours 

Firm inspection performed at 2100 each day 
requiring 2 men for 0.3 hour each 

All components operate on-condition 

Utilization of 50 hours per aircraft per month 

Basic mission length of 2.0 flight hours 

Maintenance action rate of 1.05 per flight hour 

Flying and maintenance take place 7 days a week 

2 maintenance shifts of 8 hours each are used 
each day 
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R6M INPUT DATA 

INTRODUCTION 

In order that the data collection and analysis task would not 
dominate the total engineering effort, this study was intended 
to make maximum use of available CH-47C and HLH R&M data.  All 
basic R&fl data elements such as maintenance action rates, 
mean times to repair, and crew sizes have been extracted from 
Vertol-developed and -maintained data banks.  It has been as- 
sumed that all R&M data elements, extracted from the data 
banks and transformed into a format compatible with the model 
requirements, are quantitatively and qualitatively valid. 

DATA SOURCES 

CH-47C 

R&M data inputs for the CH-47C have been extracted from the 
Doeing-Vertol CH-47C/L11 Reliability and Maintainability Field 
Experience Summary, based on 4132.2 flight hours at the U.S. 
Army Aviation Test Board, Fort Rucker, Alabama, between June 
1969 and September 1970. 

HLH 

R&M input data for the HLH have been extracted from Boeing- 
Vertol Document D301-10004-1, HLH Preliminary Design Objec- 
tives for the subsystems not covered by the HLH Advanced 
Technology Components (ATC) contract.  For the subsystems 
covered by the HLH ATC contract, the R&M input data have been 
extracted from the individual, elemental Maintenance Engineer- 
ing Analyses (MEA's) performed by Boeing-Vertol maintain- 
ability engineering under the HLH ATC contract, 

CH-47C R&M DATA 

The basic R&M data used to develop the majority of functional 
and probabilistic inputs to the CH-47C model are contained in 
Appendix IV.  It is felt that these data elements and their 
relationship to the model function table requirements are 
straightforward, not requiring any detailed discussion.  This 
section discusses those input data elements which were devel- 
oped analytically cr through engineering judgement and, as 
such, warrant greater consideration.  The function tables 
falling into this category are functions 2, 10, 12, 14, and 5b. 

Function 2 - The event probabilities of success coded in this 
table are based upon an analysis of the previously mentioned 
CH-47/L11 R&M field experience summary. 
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This evaluation showed that for the PMI and PMP inspections, 
there was virtually no probability of successfully performing 
the ground event; therefore, for the PMI and PMP events, num- 
bers 8 and 17, respectively, in function Table 2, a value of 
.000001 has been coded. 

This data analysis showed that, essentially, all daily inspec- 
tions resulted in unscheduled maintenance actions.  However, 
the data showed that the mean time between daily inspections is 
6.7 flight hours. Further analysis shows the average utiliza- 
tion per aircraft per day is 3.5 hours.  Thus the average num- 
ber of days between dailies based on historical data for the 
CH-47C is estimated as 1.9 days. The model, as presently con- 
structed, generally distributes use uniformly over each air- 
craft per company, rather than using one aircraft per day, 
which is, according to current CH-4 7C data, presently being 
employed.  Therefore, a probability of detection of 1/1.9 has 
been employed as the best estimate of daily inspection proba- 
bility of failure. Thus for the daily inspection events, num- 
ber 16 in function Table 2, a value of .500000 has been coded. 

Function 10 - This function table contains the cumulative dis- 
tribution function (CDF) for the number of maintenance actions 
detected in flight, given that at least one maintenance action 
has been detected in flight. 

Quantitative data is not available for defining a table of this 
type; thus the distribution has been defined based on engineer- 
ing judgement.  The expected number of maintenance actions de- 
tected in flight, conditional upon the detection of at least 
one maintenance action is, 1.1 maintenance action for the mis- 
sion length of 1.5 hours. 

Function 12 - This function table contains the CDF for the oc- 
currence of multiple maintenance actions at the daily inspec- 
tion.  In 615 daily inspections contained in the CH-47C data 
base, a total of 1913 maintenance actions were detected.  This 
yields an expected number of maintenance actions of 3.1 per in- 
spection.  The manner in which these maintenance actions were 
distributed for the simulation analysis is shown in Figure 4. 

FREQUENCY 

12 3 4 5 6        7 

MAINTENANCE ACTIONS 

Figure  4.    CH-47C Daily Maintenance 
Action Distribution. 
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Function 14  - Contained in this table  is the cumulative dis- 
tribution  function  for the number of maintenance actions' 
detected  at  a PMP;   given  that at  least  one maintenance  action 
has been detected at the PMP.    An analysis  of 41 PHP's con- 
tained in the CH-47C data base identified 2767 maintenance 
actions;   thus  the expected number of maintenance actions  per 
failed PMP  is  67.5.    The values  contained in this  table have 
been derived by  assuming that the distribution underlying the 
number of maintenance actions per failed PMP is the normal 
distribution with mean X equal to  67.5  and standard deviation 
S equal  to X/6  or 11.3. 

Function 56   - This  table contains  the  cumulative distribution 
function  for the  number of maintenance  actions at a PMI,   given 
that at  least one maintenance action has been detected at the 
PMI.    An expected number of maintenance  actions per PMI  of 6.7 
has been estimated,  based upon  the  167  PMI's contained in  the 
data and  their resultant 1127 maintenance actions.     Again,  as 
in the case of  the PMP a normal distribution with mean   (X)   equal 
to 6.7 and standard deviation   (S)   equal  to X/6 or 1.1  is 
employed. 

HLH R&M Data 

Appendix V contains the basic RiM data inputs employed to de- 
velop the HLH model. As was the case for the CH-47C, the tran- 
sition from predicted R*M data into function tables is basically 
straignttorward enough to require no further discussion.  How- 
ever, the development of tables 2, 10, 12, 14, and 55 for the 
HLH, where no data was available, required definition and im- 
plementation of a mathematical model for estimating functional 
data elements. 

A brief derivation of a math model which can be used for this 
purpose follows.  The fundamental assumption of this model is 
that the number of maintenance actions detected at any inspec- 
tion is positively correlated to the amount of time spent in 
look-phase maintenance at that event. 

Assume that three inspections exist at which maintenance can be 
detected for a certain aircraft. 

Further assume that for each of these three inspections, a 
known time between occurrence (fj.) , crew size (Ci) , and EMT 
(EMTi) exists. 

Now, establish an interval of arbitrary length (I.) ; such that 
each inspection can be expected to occur an integral number of 
times. 

Then, the expected number of maintenance actions per each 
occurrence of inspection i can be estimated as 
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(Ci)(EMTi) 
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(fj) 

(MTBMA) 

It is recommended that the previous equation be modified for 
most applications to include a deferral  factor  (d^).    Thus, 
the equation becomes 

( 

«  MA'S     \ 
@  inspection/^ 

(Ci) (EMTi)(di) 

3(d1HCjHEMTi,(MiBHR) 

J-l (fj' 

where the d^ values are chosen in such a manner that the MTBMA 
is held constant over interval L. 

Now, assume that the number of maintenance actions at inspec- 
tion i is Poisson distributed with mean equal to the 

( 

I  MA'S      \ 
9  inspection I i 

One can now use a Poisson table to calculate the probability 
of exactly  0,1,   2,   3,...   .,N,   ...,<» maintenance  action, 
simultaneously occurring at inspection i. 

The probability associated with  0 maintenance  actions  is one 
input required by the model - viz  - event probability of 
success,  contained in function 2. 

In order to calculate the conditional distribution of mainte- 
nance actions per  failed event,  merely divide the probabilities 
associated with each number of maintenance  actions by   (1-event 
P   (success)). 

Do this  for each of the i inspections.     Thus,  both types of 
probabilistic  functions required by the model eure developed. 

To emphasize  this  technique,  consider  its  application  to the 
HLH,  where  the  following data has  been employed. 

Event No. 

1 
2 
3 

Event Name» Time Between Crew EMT Deferral 
Occurrences Size Factor 

firm 2 hours 2 0.3 0.5 
10-hour 10 hours 2.5 4.0 0.5 

phased PMP 50 hours 2.5 8.0 1.0 
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This data,  when  taken with the total aircraft MTBMA   (Mean 
Time Between Maintenance Actions)  of 0.95 hour is then used 
In the math model,  yielding the following results 

Event No. (1)  Event Name No. Maintenance Actlons^Cycle 

1 
2 
3 

firm 
10-hour 

phased PMP 

7.5 
24 
20 

Thus,  using  the  frequency of occurrence of  the 1 Inspections 
and a subjective estimate of the probability of detecting 
maintenance at each of the  1 inspections,   the  following data 
has been developed  for input  to the probabilistic function 
tables. 

V 
Event No.(1)   Event Name fj 

1 
2 
3 

firm        25 
10-hour        4* 

phased PMP    1 

No. Maintenance 
Actions^ 

§ Inspection^ 

1.0 
6.0 

20.0 

Subjective 
Probability of 

Maintenance 

0.3 
0.999999 
0.999999 

This data is  then used to define  function tables 2,  12,   14, 
and 55.     Again   (as was  the case  for  the  CH-47C)   the assumption 
has been made  for the PMI and PMP  inspections   that the number 
of maintenance actions detected per inspection  is normally 
distributed with mean, X, equal to the expected number of 
maintenance  actions per inspection,   and standard deflation,  S, 
equal to X/6. 

For the daily and  inflight conditional expected number of 
maintenance  actions,   function tables   10   and  12  respectively, 
a truncated Polsson distribution has been subjectively defined. 
The frequency distributions employed  in constructing function 
tables  10,   12,   14  and 55 are shown in Figures   5 through 8. 

Coding of the data presented in the  succeeding plots in the 
format required by  the  function  tables  is  demonstrated in 
Appendix VI. 

•A PMI  is not performed concurrently with the PMP,  thus only 
4 PMI's per cycle   (not 5 as would be calculated using the 
formula)  will  take place. 
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90% of HLH inflight 
maintenance occurrences 
result in 1 maintenance 
action. 10% result in 
2 maintenance actions 
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Figure 5.     KLH Inflight Maintenance 
Action Distribution. 
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Figure 6.  HLH Firm Maintenance 
Action Distribution. 
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ALTERNATE MISSION AND MAINTENANCE CONCEPTS 

This section identifies the several missions and maintenance 
concepts defined for the CH-47C and HLH as candidates for 
simulation in the R&M model. This will demonstrate the suit- 
ability of the model for application to typical maintenance 
analysis. 

All missions defined are considered by the airframe manufac- 
turer to be feasible applications of the aircraft being 
simulated. 

All simulated maintenance concepts are based on realistic 
maintenance applications.  As such, the alternate maintenance 
concepts and missions defined in this section represent a cross 
section of Operations and Maintenance (O&M) scenarios in which 
the aircraft could be utilized and maintained. 

ALTERNATE MISSION CONCEPTS 

CH-47C Missions 

The four CH-47C simulated missions shown in Table VI are repre- 
sentative of the aircraft's uses. The following discussion 
will briefly define each of these four scenarios. 

Combat Support (Basic Mission) - This mission is based on 
Chinook experience in the Republic of Vietnam.  An average of 
56 hours per aircraft per month is used.  Sixteen aircraft are 
located in one spot.  Scheduled missions require 3 aircraft for 
1.5 hours per mission, and a standby aircraft is constantly 
kept ready during the scheduled flying periods. 

Logistic Support (Alternate Mission 1) - This mission has been 
detined to be representative of Chinook application in a sus- 
tained surge mission, typical of a relatively high intensity 
conflict.  A full company of sixteen CK-47C aircraft are lo- 
cated and deployed from one location in a resupply mission, 
generally requiring seven aircraft per mission for 1.5 hours 
per aircraft. 

CONUS Minimum (Alternate Mission 2) - Several peacetime appli- 
cations of the CH-47C have been combined into a composite CONUS 
mission.  Eleven aircraft are deployed at one location where 
they perform functions varying from training missions to cargo 
handling.  Each mission duration is 1.5 hours, with one air- 
craft required per mission. 

Fort Rucker Lead-the-Fleet Program (Alternate Mission 3) - In 
order to provide Time Between Overhaul (TBO) extension data on 
CH-47C dynamic components, several Chinooks (usually three) 
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|           TABLE VI.  CH-47C SIMULATED MISSIONS 

Combat Support                            (Basic Missi< >n) 

Utilization ■ 56 hours/month/aircraft 
2 hours/day/aircraft, 7 days a week 

Sixteen aircraft at a location 

One standby aircraft is required 

Logistic Support                     (Alternate Mission 1) 

Utilization - 168 hours/month/aircraft 
6 hours/day/aircraft, 7 days a week 

Sixteen aircraft at a location 

Mission length is 1.5 hours and requires 7 aircraft 

No standby required 

CONUS Minimum                        (Alternate Mission 2) 

Utilization - 30 hours/month/aircraft 
1.5 hours/day/aircraft, 5 days a week 

eleven aircraft at a location 

Mission length is 1.5 hours and requires 1 aircraft 

No standby required 

Tort Rucker                          (Alternate Mission 3) 

Utilization ■ 100 hours/month/aircraft 
5.0 hours/day/aircraft, 5 days a week 

Three aircraft at location 

Mission length is 1.5 hours and requires 1 aircraft 

No standby required — 
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I have been located at the U.S. Army Aviation Test Board facility 
at Fort Rucker, Alabama, since 1963.  These aircraft have been 
generally flown more than the rest of the CH-47 fleet. 

For this analysis, 100 hours per aircraft per month has been 
employed. Each mission requires 1.5 hours with one aircraft 
required per mission.  Flights occur 5 days a week rather than 
7 days a week, as is the case for all other missions defined 
herein for the CH-47C. 

HLH Missions 

The HLH missions shown in Table VII represent four of the 
possible missions in which a Heavy Lift Helicopter could be em- 
ployed. The following discussion will identify the pertinent 
operational characteristics of these areas. 

HLH Combat Support Mission 

This is the baseline mission for the Heavy Lift Helicopter. 
Nine aircraft are located in one spot and a utilization of 50 
hours per aircraft per month is anticipated.  Flying takes 
place over a 7-day week.  Each mission requires between 1 and 
3 aircraft and is assumed to take 2 hours. A standby aircraft, 
required at all times, is kept in an alert status during sched- 
uled flying periods. 

HLH Container Unloading 

Three Heavy Lift Helicopters are deployed from a single spot 
(possibly a harbor) where they perform a container unloading 
mission. Due to the large amounts of cargo to be moved, mis- 
sions of this type could be expected to place a high utiliza- 
tion requirement on the aircraft. For this analysis, a util- 
ization of 150 hours per aircraft per month has been employed. 
Each 2-hour mission requires one aircraft and flying occurs 5 
days a week. 

HLH CONUS Mission 

This mission is a composite of several of the CONUS missions 
in which a Heavy Lift could be employed, ranging from cargo 
handling to training missions.  Nine aircraft will be deployed 
from one location.  Missions, generally requiring three air- 
craft and taking 2 hours, will take place on a 5-day week 
basis. 
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TABLE VII.  HLH SIMULATED MISSION PROFILES 

HM Combat Support Mission (Basic Mission 

Utilization ■ 50 hours/month/aircraft 
1.8 hour/day, 7 days a week 

Nine aircraft at a location 

One standby aircraft is required 

HLH Container Unloading (Alternate Mission 1) 

Utilization ■ 150 hours/month/aircraft 
7.5 hours/day, 5 days a week 

Three aircraft at a location 

Each mission is 2 hours long and requires only 1 aircraft 

No standby required 

HLH CONUS Minimum (Alternate Mission 2) 

Utilization ■ 20 hours/month/aircraft 
1 hour/day, 5 days a week 

Nine aircraft at a location 

Each mission is 2 hours long and requires 3 aircraft 

No standby aircraft required 

HLH Combat Support Surge Mission (Alternate Mission 3) 

Utilization - 280 hours/month/aircraft 
10 hours/day, 7 days a week 

Nine aircraft at a location 

Each mission is 5 hours long and requires 3 aircraft 

A standby aircraft is required 

26 



 ——-—-,—" r 

HLH Combat Support Surge Mission 

One of the more important operational requirements of the 
Heavy Lift Helicopter is that it can sustain a 300-hour per 
aircraft per month surge over a 60-day period.  This mission 
would typify a high-intensity conflict where 9 aircraft, lo- 
cated at one spot, will be flying essentially every minute that 
they are available for flight, 7 days a week.  It has been 
assumed for this analysis that each mission requires 3 aircraft 
and will take 5 hours.  Due to the importance of this mission 
and the realization that contingencies could arise requiring 
that an additional aircraft be displaced to some other loca- 
tion, a standby aircraft is required. 

ALTERNATE MAINTENANCE CONCEPTS 

CH-47C Maintenance Concepts 

Five maintenance concepts have been developed for the CH-47C, 
consisting of the baseline existing CH-47C maintenance concept 
and four alternative maintenance concepts. The four varia- 
tions from the original or baseline concept represent signifi- 
cantly different philosophies of scheduled inspection and 
scheduled maintenance, varying from levels of TBO's for 
dynamic components to the elimination of all TBO's from the 
aircraft, that is, operating the aircraft on condition.  The 
following discussion will briefly define each of these five 
maintenance concepts. 

For all runs of the CH-47C comparative analysis, the same Table 
of Organization and Equipment (TOE Number 1-258H) has been em- 
ployed.  The personnel allocated within this TOE has been 
aggregated into 7 categories of personnel types for use in the 
simulation analysis. The quantities of personnel for each of 
these 7 categories, and the corresponding Army Military Occu- 
pation Specification (MOS) designations, are shown below.  Two 
shifts of 8 hours each were used for all runs. 

Skill MOS MOS Shift 1 Shift 2 
Code Number Nomenclature Quanta •ty Quantity 

01 67UXX Helicopter 
Repairman 

20 10 

02 68GXX Airframe 
Repairman 

12 6 

03 35KX3: Avionics 
Repairman 

3 2 

27 



Skill MOS MOS Shift 1 Shift 2 
Code Number Nomenclature Quantj •ty Quantity 

04 35LXX Avionics 
Repairman 

2 0 

05 68FXX Electrical 
Repairman 

4 2 

06 68HXX Hydraulics 
Repairman 

2 0 

07 68EXX Rotor 
Repairman 

2 0 

CH-47C Existing Maintenance Concept 

Table VIII identifies scheduled maintenance requirements, in- 
spection requirements, and mission information data on the 
baseline CH-47C mission.  It can be seen from this table that 
TBO levels vary from 300 hours on the engine to 2400 hours on 
certain elements of the shaft assembly.  The inspection con- 
cept calls for the performance of the daily inspection after 
the last flight of the day or preceding the first flight of 
the next day, an intermediate inspection performed in 25-hour 
increments, and a periodic inspection performed every 100 
hours.  Preflight and postflight inspections are not performed 
by the maintenance crew and are therefore not chargeable to 
maintenance.  These inspections are merely walkaround safety- 
of-flight inspections performed by the pilot, copilot, or crew 
chief before and after flight. 

CH-47C Maintenance Concept - Alternate A 

This simulated maintenance concept shown in Table IX is based 
upon the presently considered baseline mission and maintenance 
concept for the Heavy Lift Helicopter.  The scheduled mainten- 
ance concept for the aircraft requires all components to be 
operated on condition.  The inspection concept requires:  (1) 
a firm inspection which can be considered analogous to the 
daily inspections of the CH-47C baseline mission except in 
terms of duration and content of those things inspected; (2) 
a 10-hour inspection performed in conjunction with the firm in- 
spection which covers those areas previously considered per- 
formed in the daily inspection; and (3) , the Phased Periodic 
Inspection (PPI) which is performed every 50 hours.  In per- 
forming the various phases of the periodic inspection, the air- 
craft is divided into six independent areas, all of which re- 
quire essentially the same elapsed maintenance look-phase time. 
After six sequential phases of inspection, the total periodic 
maintenance inspection has been completed.  Due to some 

28 



r 

1 

•  M 4<   •         h 

-4 b «I > 0      ** 
«i   0   4   0*4   ^-4 
Ü      -4 U » 0 3 

CTJ^        «-4 

• -^ 
s >» >* *-« 
0 -8-üjjgj: ** 
-4 « i 
«1 l^s-ss^ ■o « 
2 -4 er 3 ■ b u o 

3  •  ■ 41 0 C l< 
« ■ fl « 

v u m u u a »> 
£ •     *4<o-4 a § 8 t 41 u k o • c a 3 
U) • 4<T9 a ■  0 n o                               o o 

t/i M 

u *<<<0<<<<<*<tmiOO< • 
B 53 -xv^viavxv^wwoo^ £                   • 

ZSZZnzzZZSZSUW«K 1           44 %4    O- »C                 44 i u c 
K c 4J a o 

o c 3 0            3 

1- -< c u 0-4 a  --• 
i 
I 

C C  6 -. b 4«  b «4 -4 
• o    »•». c 5511 Q u a c a 
-4 4» c a • -< 
a a ~H     a a 

*J  *J   «J   -4 

i B «  U  •  W 
O 3 >i a c     a 

a a C a >.i 
- a « o-E 
>   OX         4< 

• e -4 a o 
C   - £   3 

8 Al IM <M a >            »  T>     - 
a -     i -o «4 »    "0 a 

M •  4^   CO 
• U u a a 

■ c a a a 
§4 u w-O-O*.   •   I c -4 a -4 

• £ ■ o o 
C   U   44 44   C 

1/5 ooooooooooooo y 0 C       •)   • c > 0 c     c 
M a ooooooooooooo<< o « a o k u o- 4J a >, o 

» u ä -i - B cr. r,^a>»«*»r.^r»o.-^vo 8 a     4i o -• -• HI.-     a 
^^„„.^««««^„-.-.ZZ" 44 c     u »4 a 

A»" 8 a o 
-  •  U-O  V 
>-4»-     a 

b a     44 a 
a o a «4 *• a o a ^ o • 

s ■ a>4 • b 
B     a f. o a 44 u 

c a a a ^ • 0 44     a a u -o     am 
g b « 4'£ c c^o- 

< m o m-o 

1 w 
a                         ^ ? 

V «4 
««  44 
» • a 
■^ 0 u 

1    0 

5 ■o 
83 

in Ü 0 

m 

I a                              -. r» ^ J 2 8 o 
1     1     1     1     1     •   1    1    1    1    1     1     1     1     1   »4 ■ 

»4   6*4 |3i O1 

o o o o «A a« «« "v oo o o o o  i ^< & a« c 
M 'a". r« r>« r« r« r« an ONOOmtotAtA^ 1 v      a a • s oooaa    a o a K « oc s « ac «A SSV. o.5 *4 
«c Ü •^     a «1 h »4 
2 .-. ^,-. ^. ^ ^. _ ^. ^. ^-^ ^. ^t ^. ^. i u >« 3». C 

1 ~*^^r,...t--*^'*'•*-* — — -* i* < 
£  'S   44 

• 0 0 0 o 
^£       - o 

c 44          X M        C 41 PH 

M • 
•   44          1 

<r o u 
i § >.c - • 

u -* f a, t *           •- a >• • • a 
tj »< »4x:-4 >-•-• c 5 
r* <   0  44«. u«M a-« kl 

T 
g r* 

? o a • a 
H C M u 3 C 0 ■• h- 3 3 

0-* 
^ • *i                  >.            >. n 3 F 2 
»    B  *.                         -H                 -H c c 

is*     1: 15= 
|R •• IS < -« r* r* ^-1   f-t S0 P* 

M c ss?     s2,:|.- H 

> < c 
0        K*I-H>,                 0««        O«" 
-4       »i        U^»*l*»*C»«*^ — 

a e « 
«CO>4        B*>*>4>        «4^« 
^ o c u tr « a. a..c     o>^     .a • 
U - - - t: a « i « :-. c a a     -o 

2 • c 

3 *' 1 4 
c ^ »s -< « * t: t: - « -t -l      u^£*iu« ■<3 U 

2 0 0 
w c i! •.>.»> i. .'-. j :•*:» ap 
k> «o v t. *< »- •■• u u u r i: u i* G S >. i | 

■0 5 > -H s • •4 f- M 

^ T3«             ** £££       TJ*>"0«-a*i •J 3 B 2 O -« 
•o 1 3 U .* T- rr *   ;: t: c T- t »' U .-  t. *•   rr _ _ _ 
u c -* M »n 
V) •-• 

< a 

29 

i_  



r 

■■,:,. '*••****!"*mmmigmffWIS 

a 
3 

3 • 
c 

S 
C I 
i 8 
■n „. 
• < 
3 I 
n 

1 1 
.9 

I 

l| 
o a 

SI 

a     ^ ** 

T>-i ■ 
cue 

* o 

o « * • 

US'*1 

«6     ■- 

ü 0 ir 
-< -«4 

DM 
Si- 
e ■ c • 
• c g g 

c       ^ 

35°. 

• *> an m >t 
S -■ •o e «-< 
p t<  i • c K 

c « 
o • 

u 

■    )> «    •' 
u c a • 

4 0-«» 
0>^ -<   3   t. 

-« So 
•- yi >,« 

• a." c 
%t     • *J o« 
O £ c o - 

o -  t -« 
:-» w      u *« 
«X >.- 
i j -. -T -. 

• 0 " I-  "■•■'-' 
-*       C w u 

§W V "  «   « 
0   C   -< »4 ^ 

C  • «-4        C 
-• c x c o o 
r « a.o « u 

H 

S<3 

§5 
u ■ L 
■ c 

51 
ä -< ■ 
»3 6 
•4 W*« 
-4 »^ 
U,    k4 — 

*-4 ^   O 
■ • £ 
3  C 
0  0* 
-4 -4   ki >   *•   • 
c c 
k, -J »■ •' 
a> <£ 

• C»4 
14   •   O' 

P  44   • 
• U   « 
"   C   * o -4 a-o 
£     ■ e* 
4'TJ    C-4-4 

•  -4>4  « 
« "d    ~4 u 
k. ^ :-, • - 
A ^ -4   «  «4 
5   U-4   4-4 
O cm-» u 
u -4 "o o u 

i: 4->» 

-4   Ü 

O   -« -* -< > ■ 
£  M C ■ 
U  9 0 C 

il 

-4 • «S c 5 
-4 OX 

C-4T) -  • 
-   t   C .'  .' 

h4     • Ü     C 
■ C • -4 
^ o & 
c c • ■ « 

*J -«   4' 

55    «4       • 

 w   •   «     - •   • 
.<     b4J«a44ci 
U  « «4 U 

c « 
-4 3 C 

i4i     o po p o i.     «-^ 
■4TJj:C-4-4«l440»J-H 

 \r~ 
Ut-4-Oi;   l.«4-4    ■   44 

c u >        

b X 3 w    . 
a^-o « • 
r« •£ b 
•4 i b CkU 

Cb>      bf»4*c 
-• » a i. 3 Q.      &<4 

0.1 OD      «4 
o     i ».     i i: T) ti 
-. •■ i.    fevce 
«a    iil-4-4>« 
o  V t ;) •< u   rj  o 
- o J3 w *J c -4 b c 
b c     «    » •• a o 
O   0   0 4i»4  6*4   f ,4 
ti.  O   4>   »   0  "O    t    -•   4^ 

• - 4i 

Ü88 

c - o. 
^4   >   ^ 

~4 
C   «   «4 

fl -4 O 
^4 X 4ft ;• > 
V  *4    C 

is £ • 
D 

-4   « TJ rl 
■ o ..  ; •. 

••|R • a. 

c     -- 
O O   44 
-4 O 
*4 *•> £ 

iC «4 ü 
-4« 

• »-4 
CTI       -4 
-4   •   *<  -4 

^4 ^4      ■   © 
3 a>-• 
^ ■  b O 

5  3  >. 
< o o ou 

it    • 
- b *4 

• ^   44   •   • 
"     cc,-* 
b ^4 t|>«4 44 
3 - _ C, - 
O  H« c c 
Ä    >  »4    «-4 

>. b 
b  3 

> • 
-4 *4 
■    I   C 
• (r 
o  «  - 
b a^ 

Is b £ O 
& am 

8 b « 

fi r* *< a 

a. H 

« a 
£ e 

30 



limitations of  the existing  form of the  R&M simulation model, 
the application of this maintenance concept is  slightly biased; 
that is,   at each phase of the PPI,   it  is assumed that every 
item of the aircraft  is capable of being observed as  a failure, 
rather than just those  items  that would be normally covered in 
that  look-phase of the periodic  inspection.     It is  felt,   how- 
ever,  that due  to the manner  in which  the  six phases of the 
periodic  inspection would be constructed,   the bias injected by 
performing the analysis is minimal.     Again,  as  in the case of 
the baseline mission,  preflight  inspections are not chargeable 
to maintenance. 

CH-47C Maintenance Concept - Alternate  B 

This concept shown in Table  X represents an adaptation of  the 
Navy maintenance concept for  supporting a CH-46  to an Army 
CH-47C maintenance concept.     Scheduled maintenance of dynamic 
components consists of TBO  levels  varying  from 1200  hours  for 
transmissions  to 2400 hours  for the engine and certain elements 
of the sync-shaft assembly.     The  inspection concept consists 
of,    (1)   a turnaround inspection performed prior to each  flight 
of  the day and  after the last  flight of  the day, which is  es- 
sentially a combination of preflight and postflight  inspec- 
tions,   (2)   a daily inspection performed prior to the  first 
flight of  the day,   and   (3)   a calendar periodic  inspection per- 
formed at  34-week intervals.    The  interesting point of differ- 
entiation between this concept and the  existing maintenance 
concept is that  the periodic inspection  is not  aircraft-clock 
oriented,  bet  rather calendar-time oriented.     Incorporation of 
this maintenance concept into the comparative analyses, which 
will be discussed in detail  later,  required certain areas of 
modification to the model to enable evaluation of periodic  in- 
spection requirements based on the calendar rather thc.n clock- 
time orientation. 

CH-47C Maintenance Concept - Alternate C 

This concept depicted  in Table XI  represents  the adaptation of 
an Air Force H-3 maintenance concept to an Army CH-47C applica- 
tion.    All components  are to be  replaced on condition;   that  is, 
there is  no scheduled removal of dynamic components.     The  in- 
spection concept consists of a preflight  inspection,   performed 
prior to each  flight of the day,   a postflight,   performed after 
each  flight of  the day,   and a phased periodic  inspection,   per- 
formed at  100  flying hour intervals.     The major distinction 
between this alternate maintenance concept and  the baseline and 
other alternate maintenance  concepts  is  the replacement of  the 
daily inspection with  the postflight  inspection performed after 
each  flight,  not  just  after  the  last  flight of  the day. 
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CH-47C Maintenance Concept - Alternate D 

The final alternate CU-47C maintenance concept shown in Table 
XII is a modification of a Navy UH.IE maintenance concept to an 
Army CH-47C applicatior .  TBO levels on dynamic components 
range from 2000 hours on the transmissions to 2400 hours en the 
engines.  The inspection concept calls for a preflight inspec- 
tion before each flight, a postflight after each flight, a 
daily inspection performed prior to the first flight of the day 
in conjunction with the preflight, and a calendar periodic in- 
spection performed at 17-week intervals. This inspection con- 
cept, therefore, combines various elements of several of the 
previously defined maintenance concepts. 

HLH MAINTENANCE CONCEPT 

Each of the five maintenance concepts defined for the heavy- 
lift helicopter is basically similar to those previously dis- 
cussed for the CH-47C helicopter. The variations between HLH 
maintenance concepts and those for the CH-47C are the look- 
phase maintenance time required to perform the various ele- 
mental inspections for the maintenance concepts.  Tables XIII 
through XVII identify the scheduled inspection requirements 
for the various dynamic components of the HLH aircraft in the 
various maintenance concepts, and the duration and number of 
men required to perform the look-phase of the various inspec- 
tion types.  Therefore, rather than duplicate the previous dis- 
cussion, Table XVIII has been developed to show the correlation 
between the CH-47C and HLH maintenance concepts. Table XVIII 
presents a method of utilizing these discussions and relating 
them to the maintenance concepts depicted in Tables XIII 
through XVII. 

For all runs of the HLH comparative analysis, two 8-hour main- 
tenance shifts have been employed. The personnel allocations 
for each shift, in terms of quantities and distribution, have 
been developed by Boeing Vertol Maintainability personnel.  The 
specific personnel quantities by skill code employed in this 
analysis are shown below. 

Skill 
Code 

01 

Comparable 
Army Maintenance 

Nomenclature 

General Mechanic - 
Organizational 

Shift  1 
Quantity 

13 

Shift 2 
Quantity 

11 

02 General Mechanic - 
Integrated Direct Support 
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TABLE XVIII.     RELATIONSHIP OP CH-47C MAINTENANCE  CONCEPTS 
TO HLH MAINTENANCE  CONCEPTS 

CH-47C 
Maintenance Concept 

Analagous HLH 
Maintenance concept 

Basic 
(Current CH-47C) 

Alternate A 
(Proposed HLH) 

Alternate A 

(Proposed HLH) 
Basic 

(Current CH-47C) 

Alternate a 
(USN CH-46) 

Alternate B 

(USN CH-46) 

Alternate c 
(USAF H-3) 

Alternate c 
(USAF H-3) 

Alternate o 
(USN UH-1E) 

Alternate D 
(USN UH-1E) 

Conclusion 

The CH-47C and HLH maintenance concepts are discussed further 
in a subsequent section of the report, dealing with the com- 
parative analysis of these various missions and maintenance 
concepts. The various maintenance concepts and missions 
selected for comparative analysis coded in GPSS for inclusion 
in the model are presented in Appendix II. 
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MODEL VALIDATION 

INTRODUCTION 

There are two fundamental approaches employed in validating a 
simulation model—first, employ the model to simulate a system 
operation, and operate the actual system in its real environ- 
ment and evaluate the comparable predicted versus achieved 
results.  Although this is the most rigorous proof of model 
validity, it is generally too expensive to employ on large, 
complex simulations such as the R&M model. Furthermore, it is 
impossible in the case of the HLH, since this is a conceptual 
aircraft. 

The second method of validation is to construct a relatively 
limited mathematical model which identifies the significant 
system interactions and can, therefore, be used to make pre- 
dictions of system performance against which the simulated 
results can be compared.  The major problem encountered em- 
ploying this approach toward validating the R&M model is that 
there has been little success in developing a deterministic 
model which has adequately considered the significant inter- 
actions involved in the operations and maintenance of an air- 
craft fleet. 

Thus, it has been necessary to employ a different approach to 
model validation in this analysis.  The primary elements of 
model validation as employed in this study are the calculation 
of expected values for those parameters which are essentially 
independent stochastic variables and the identification of 
trends generated by parametric sensitivity analyses. 

One of the major problems in calculating expected values for 
parameters of the R&M simulation model is the extreme diffi- 
culty of estimating the impact of queuing upon parametric 
values.  Thus, to minimize queuing (and consequently its im- 
pact) , essentially unlimited spares and personnel were eiüployed 
for the initial baseline validation runs.  When it wais con- 
cluded that the model output was acceptably correlated to the 
expected values in this unlimited case, the storage definitions 
were redefined to impose the restriction of a true TO&E upon 
the model operation.  Various sensitivity runs were then made 
to ensure that the model response to parametric input varia- 
tions was not counter-intuitive.  Finally, the comparative 
analyses performed for the various mission/maintenance concept 
combinations provided further reinforcement of the validity 
and flexibility of the basic model logic. 

42 



BURN-IN ANALYSIS 

Evaluating model achievement of stability is a process unique 
to each simulation model and its intended application.  That 
is, a system has achieved a homeostatic condition when the 
major parameters by which the system performance is measured 
have reached a morphologically unchanging state. 

The time it takes to reach this homeostatic state for the R&M 
simulation model is functionally dependent upon the number of 
transactions endogenous to the model. With the HLH and CH-47C 
models, the platoon size, monthly utilization, and maintenance 
action rates for the baseline scenarios are of sufficient mag- 
nitude to ensure stable operation in a 56-day simulation. 
Furthermore stability is monitored in terms of the primary 
measures of effectiveness for this analysis which are avail- 
ability (UPTIME/TOTAL TIME) and mission completion ratio 
(MISSIONS FLOWN/MISSIONS SCHEDULED).  Table XIX shows several 
of the pertinent output parameters generated for the HLH over 
various simulated durations. Tables XX, XXI, and XXII dis- 
play the output statistics generated for various time frames 
of simulated CH-47C operation, with various levels of mainten- 
ance personnel support. 

Figure 9 shows the effect of run duration upon availability 
for the various burn-in runs that were made. These data sup- 
port the conclusion that 56 days is adequate for the HLH and 
CH-47C baseline models. 

It should be noted, however, that if future analysis were to 
consist of a significantly lower number of transactions or 
different (more refined) measures of effectiveness, the 56-day 
run duration might not be adequate to generate stable and, 
thus, statistically significant, results. 

MODEL VALIDATION - HLH 

Table XXIII identifies the expected values and baseline output 
statistics for 1? selected output parameters. A review of the 
output statistics shows an intuitively acceptable relationship 
between the quantitative values generated by the baseline model 
and the expected values. Furthermore, it can be seen that the 
distribution of error appears to be random with 59 percent of 
the output statistics greater than expected and 41 percent of 
the statistics less than or equal to expected. 

Thus, the baseline model fulfills the first criterion of vali- 
dation employed in this analysis; namely, morphological equiv- 
alence between output and expected statistics. 
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HLH SENSITIVITY ANALYSIS 

The second step in validating the HLH model  IF  to ensure that 
the model responds to parametric changes in an intuitively 
acceptable way.    The data generated during this analysis is 
contained in Appendix I.    This section identifies several of 
the trends displayed by this data and discusses their content 
and implications. 

Figure 10 relates the platoon availability   (UPTIME/TOTAL TIME) 
to the unscheduled maintenance action rate.     Generally, the 
relationship between the data and the trend line is quite 
acceptable.     There  is  however a notable exception identified 
with  0   on the plot. 

A review of the data which generated Figure   10  shows  that the 
outlying point is  justifiable in an analytical  sense.    The 
reason for this excursion is that the point    1    plotted at 
67.09-percent availability is a result of  the evaluation of 
model sensitivity to variations in platoon  size.    Specifically, 
this point is representative of a platoon size of  3  aircraft 
attempting to fly the baseline mission normally flown by a 
platoon of 11 aircraft. 

The data plotted in Figure 11,  relating direct maintenance man- 
hours/flight hour  to unscheduled maintenance  action  rate and 
Figure 12, which shows  availability as a function of TOE size, 
compares quite well  to the plotted trends.     Since  these trends 
are of the shape generally displayed in  the  literature,  no 
further discussion of  these data appears necessary. 

Finally then,  it appears,  based on the comparison of the base- 
line results with the expected values and the results of the 
sensiti/ity analysis,   that  the HLH R&M simulation model  is,   in 
fact, a valid representation of actual operations and mainte- 
nance environments  it purports to depict. 

MODEL VALIDATION  -  CH-47C 

Table XXIV identifies the expected values and baseline results 
for  17 selected output parameters.    A review of  the  results 
versus the parametric expected values confirms  the  statistical 
equivalence of results.     Furthermore,   the distribution of error 
for the  17 parameters  for which expected values  could be calcu- 
lated appears  to be  random with 44 percent of  the deviation 
positive,  and 56 percent of the deviations  zero or negative. 
Thuc,  it would appear that  the CH-47C model  passes  the  first 
step of validation as defined in this report;   namely,   the 
morphological equivalence of model  results  and expected 
results. 
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CH-47C SENSITIVITY ANALYSES 

The second step in validating the CH-47C model is to perform 
several trend analyses which will demonstrate that the model 
responds to parametric variations in an intuitively acceptable 
manner. 

Figures 13 and 14 show the impact of changes in maintenance 
action rate upon platoon availability and maintenance man-hours 
per flight hour, respectively.  In both of these figures, 
there are two distinctly different populations. These popu- 
lations exhibit the impact of NORS delay upon availability and 
maintenance man-hours per flight hour. It is obvious that 
availability must decrease when NORS delays are possible.  It 
is not obvious that maintenance man-hours per flight hour 
should decrease when NORS delays are encountered.  However, 
after careful review of the data, it is found that the MMH/FH 
decreases where NORS delays are encountered because less main- 
tenance is being generated, due to the restricted platoon 
utilization. This is primarily due to the reduced number of 
periodic inspections encountered during situations of lower 
utilization.  It can be seen, therefore, that the model re- 
sponds in an intuitively acceptable manner for those cases 
presented. 

This proper response of the model to parametric changes, when 
combined with the previously discussed statistical equivalence 
of model results with expected values, constitutes the valida- 
tion of the CH-47C R&K model. 
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COMPARATIVE ANALYSIS 

INTRODUCTION 

In order to demonstrate model validity and flexibility, an 
analysis was performed, comparing various maintenance concepts 
over various mission profiles.  It was the main intention of 
this exercise to remonstrate model validity through a simu- 
lated maintenance analysis, not to perform a rigorous analysis 
of each of the maintenance support plan capabilities. As such, 
the results of these analyses should be considered indica- 
tive of the relative merits of each concept, rather than abso- 
lute statements of the quantitative differences between the 
various alternate maintenance concepts. 

COMPARATIVE RESULTS 

CH-47C 

Appendix III contains the results of the twenty cases run dur- 
ing the CH-47C comparative analysis. Table XXV shows the 
sequence in which the simulations took place. 

Figures 15 through 17 identify the types of information that 
can be extracted from the data contained in Appendix III for 
the CH-47C. 

In preparing the inputs for the various comparative analyses, 
it is usually necessary to reestimate the occurrence probabili- 
ties and maintenance action distributions for the various de- 
cision locations within the model.  In doing this it is recom- 
mended that the method previously discussed in the HLH RAM data 
section of this report be used. 

Whenever the mission/maintenance concept variation is signifi- 
cantly different from the baseline, it may be difficult to 
estimate the achievable utilization. This is especially the 
case for surge missions with limited TOE's. Thus, the esti- 
mated distribution of inspections, and consequently the main- 
tenance distribution and MALF/FH, rate may not occur as 
anticipated.  In these situations, the alternatives are to re- 
distribute the maintenance actions and rerun the case or to 
modify the output using a method which will transform the out- 
put statistics to a common malfunction rate. 

HLH 

The results of the 20 cases run during the HLH comparative 
analysis are contained in Appendix III.    Table XXVI identi- 
fies  the general  sequence in which these runs were made.    The 
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Information extracted from these data are presented in Figures 
18 through 20• 

ANALYSIS AND RANKING OF COMPARATIVE RESULTS 

In order to rank the various maintenance concepts, iv was 
necessary to derive a measure of effectiveness which could be 
used for comparing the results of the simulations. The three 
chosen parameters are availability, mission completion ratio, 
and total maintenance man-hours per flight hour.  The weighting 
factors employed on these parameters are displayed in the fol- 
lowing equation. 

INDEX OF MERIT - (.75)(MISSION COMPLETION RATIO) 

+ (.15)(AVAILABILITY) + (MM^/FH) 

To be consistent with the terminology used in Appendix III, 
the term Index of Merit is used in place of Measure of 
Effectiveness. 

This Index of Merit has been plotted for each mission for the 
CH-47C and HLH in Figures 21 and 22 , respectively.  A review 
of these figures show that the previously existing (or basic) 
maintenance concepts are the best for most missions. 

The ranking for the CH-47C and HLH maintenance concepts, re- 
sulting from an analysis of these figures, is shown in Table 
XXVII. This rankinc has been derived by assuming that all the 
alternate missions are of equal weight. 

CONCLUSIONS OF COMPARATIVE ANALYSIS 

Table XXVII shows that the HLH basic maintenance concept per- 
forms best for the cross section of missions for both the 
CH-47C and HLH with respect to the identified index of merit. 
Modifying the index of merit could change this conclusion; 
however, it appears that the R&M simulation model is suffici- 
ently sensitive to reflect the benefits of alternate mainte- 
nance concepts. 
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CONCLUSIONS 

As a result of this study, valid RtM simulation models for the 
CH-47C and HLH are now available for the first time.  In their 
present form, the models are more than adequate for further 
analyses similar to those performed in this study.  That is, 
the model is extremely useful in evaluating the impact upon 
system effectiveness of major R6M differences. 

Model validity has been established through various analytical 
techniques, including the evaluation of model sensitivity to 
parametric input changes.  Model flexibility has been demon- 
strated through the various comparative analyses.  Finally, 
model plausibility has been confirmed through the extended 
application of the model, observation of model response to 
logical changes, and detailed analysis of model operation with 
respect to logical validity.  This last point is an almost in- 
tuitive judgement of the model's capability, based upon all 
aspects of model representation of realistic operations and 
maintenance environment. 

In summary then, the developed models are valid representa- 
tions of the actual OfcM environments for the aircraft they 
simulate.  These modols are flexible to provide the Army with 
a tool for rapid response to fairly complex R6M questions. 
It should be noted, however, that the model's value is func- 
tionally dependent upon its level of detail. As such, it is 
a complex tool, requiring substantial skill in application and 
analysis of results. As such, it is critical that the appli- 
cation be made by people competent in the analytical areas of 
operations research and familiar with the logical structure 
of the prograras.  These powerful and complex models, although 
extremely valuable if well applied, could be equally mis- 
leading and, consequently, detrimental if misused. 
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RECOMMENDATIONS 

It is recommended that the Army continue to develop the R4M 
model to maximize its flexibility and utility.  It must always 
be remembered that the simulation model derives its value from 
its application, not merely its existence.  Therefore, in most 
cases, further refinement to improve oser orientation is cost 
effective. This position is reinforced by a statement taken 
from Ackoff in Scientific Method*. 

"In general, the amount of analysis required to con- 
struct a model is inversely related to the ease of 
manipulating it once It has been construct ad.H 

Some of t'e specific areas that are considered viable candi- 
dates for modification are: 

• Develop input-controlled output editor tv, provide the user 
with flexibility in selecting output parameters relevant 
to his analysis. 

• Eliminate constants from logic. Wherever possible, where 
constants remain in the logic, they should be fully justifi- 
able and justified. 

• Develop deterministic spares routine which could be a 
user-selected option available in lieu of the current 
probabilistic routine. 

e Modify off-aircraft maintenance routines to allow for the 
identification of maintenance personnel doing off-aircraft 
repairs. 

• Develop personnel substitution routine with user definition 
of policy of personnel substitution. 

None of these recommendations are critical to the current R&M 
model.  They are presented here as candidates for future re- 
finement and enhancement or generalization of the model to 
further increase its utility. 

*Ackoff, Russell L., SCIENTIFIC METHOD OPTIMIZING APPLIED 
RESEARCH DECISIONS, New York, John Wiley & Sons Inc., 
1962, p. 110. 
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APPENDIX  I 
RESULTS  OF  SENSITIVITY  ANALYSES 

To demonstrate model  sensitivity to  changes in various mainte- 
nance parameters,  several sensitivity analyses were identified 
and simulated.    These analyses were  structured to demonstrate 
model  response  to parametxxc changes.     The  discrete  situations 
simulated were  significant variations  in  parametric  input, 
rather  than meaningful representations of  the simulated air- 
craft.     As  such,   the value of  the  analyses  is  found in  the 
identified trends and model responses,   rather than  in the 
quantitative  outputs generated. 

CH-47C 

The CH-47C  sensitivity analyses  considered model response  to 
parametric changes in the areas of TOE size and NORS prob- 
abilities.    The data derive» from these simulations is dis- 
played  in Tffblc  XXVIII.     These  results are aiscuased  in  the 
Model Validation  section. 

HLH 

The HLH sensitivity analyses considered model response to 
parametric changes in four areas: 

• Number of aircraft per platoon 

• TOE size and distribution of personnel 

• PMI/PMP intervals 

• Maximum number of up-squawks per aircraft 

The data derived from the simulations performed in these 
analyses are presented in Tables XXIX through XXXII.  A 
discussion of these results and the identifir ?Mon of 
trends displayed by these analyses are contained in the 
Model Validation section. 
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APPENDIX II 
INPUT CHANGES FOR COMPARATIVE ANALYSES 

CH-47C 

Tables XXXIII through XXXVI identify the various alternate 
mission/maintenance concept combinations simulated for the 
CH-47C comparative  analyses. 

HLH 

Tables XXXVII through XXXIX identify the alternate missions 
employed in the HLH comparative analysis. 

Tables XL through XLIII contain the alternate maintenance con- 
cepts used in the analysis. 

7.11 combinations of runs made in the HLH analyses can be 
reproduced by combining the proper mission/maintenance concept 
alternatives. 
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TADLE   XXXIII. CII-47C  ALTF»>NATK   MAINTKNANCE   CONCEPTS - BASIC  MISSION 
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I'MUJ:   XXXIV.      CII-47C  AI.TKIOJMI    MAINTKNANCK  CONCKPTS -HIBüION   i 
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TABLK   XXXV.      CH-47C  AtTERNAT».  MAINTENANCE CONCEPTS   -   MISSION 
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TABLE   XXXVI. CH-47C ALTERNATE  MAINTENANCE  CONCEPTS -MISSION   3 
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«101,1 •••••••091»l«0* 
n»2,» •••••••e9ios«ii 
HIS.«00 
44lfi.li),Jt                                                                                       •••• 

•••••»•e9i»9«ii 
••••••••Q9lkS«|l 
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TABLE  XXXVI Continued 

I*           CH««TC    **«HT    :ONCI»T   :i OOUflOO 
Htruu (II«.1000 oouisoi 
Htruu IIOO.IO 00IOIS0I 
HITUt' iii(i*i)»ioeoi OOUISOI 
H!TI»u <(l|(|«t)*IO OOUiSO« 
11ITIHI tlKI«!),!! OOUISOI 
INITUU MI(10,1).IO 00UISOO 
H|TI»u "l(tl*l)'l 0OUISO7 
HITUU Ultl,*),U oouisoi 
HtrtAU 4<|(1*«)»S oouiseo 

i«MTiiii«Neii oiei^r 0 
I         .ff««ffg «MMM          ••«♦»♦• TIOII011 IMfftll noooooooiiaoo 
1».       'IHCTIM MI»JI 00111000 

e.ieooi        «.MMI 00111100 
• 
•            CM««?  <I|MIM 1  •  100 KM/O n. tueitiA« IIAO Ut\ flllT 

001*1800 
•««•••«oouiooi 

•       i «/e- nn •irii>^9 iT»N0|r ••«•••toouioet 
•HlClMO.lOM 1IMI3M 1, uate • ••••«••oouiooi 
"«•«J(t0,5),t «* <>**«A01tlf00 
IHKIO.ID,»! 00UII0I 
«•<t(i»it)«>e 'Oiinaoo 
IIM»! tousoor 
•♦NKj.lD.O 'OOUI^II 
Rlfl.l • **»'3ifiMf 
1101*1 «•*< •■■■ ■«•l«r-3|S 
lt«S««»0 ..^ A    souioi« 
<f41(|#ll}«ll *•*•••*« .•••oeuitii 
«no.iioee OOUISOI 
«100,10 OOUISOI 
«IKI«»,in OOUISOI 
<«l|(l«l)»l«0 oouesio 
-<«1(I#1),100 OOUISOI 
OHIO,n,to OOUISOI 

oouisof •«11(11,1),10 
«11(1,1),100 OOUISOI 
<<ll(l,«),l oouiseo 

IHJTIJLI 
lllftfl omisto 
1101,110 fflM9tl 
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TABLE   XXXVII.     HLH  ALTERNATE  MISSION  1 

I» •—...........—...•—.•....•..—tOlliHO 
*   Nliii3«e • i«   i 4/c   • MkN • us' iTANOir «lajimo-« •»•ooioiiie 
 ——0P10JIIB 

iMirxiLi     «md.te.D.t/M^Kfio.io)«! IIIIIMI 
HITUU     i<xi(t*iniTo/4Nt(i>ie»ii)iie/4Ni(i,ii)lio iiuirii 
INITUU     •<Hi(i«ti)«ie/4Ni(i«ii)*o/iNi(i«ii)*i ••time 
HITIALI        tHl(»,H),0/<*-«l(|,I*),| IIIOIVIO 
iNimu     it*i.<s otioitio 

TABLE   XXXVIII.     HLH  ALTERNATE   MISSION   2 

•mun        f«Mf«i       iMftti        oooooiii      M««MI*      fsoooooeeisteo 
i...«....M««.... ••••••••••••••••••••«••••••••••••«•••••••••( o t tilt • 

I*      HII$r3«<  •  I  • ♦ I'C  •    1  IT»N)|t  «IBUMCO 0G10I5I0 
 ........................OOIOIIJO 

itiriiu     ^i(t.i,j),i/*Nt(i.i,ioj,i ooiouoo 
IM!TU;i   tHKl.lDilO/lNKIflD^e/IHiri,!!)«! 00101710 
INITI*LI   "KlfllMIO/iHKItlDtOStHKe,!!),! OOlOllOO 
HITMU   «J»«,<l 00101700 

, - « - > co --'--0 5101319 
*   «tisus • i • ♦/»/:   • HUH • OTINOSV «jojneo-—••-••- --•.•09iom9 
 , » • 0010S9S9 

INITIAL   '«■*lfl-lO,»),J/'«M(l««.t9)>«/"<<<l(»-l,8,)0),9 99101*09 
imu.       ^i(i,iniT9/4Hi(i.io>in»i9/<Hi(i,ii)>io 09101700 
INITI*LI iHU^lD.^O/'MKS.lJ), J/*Hl(i(U),l 09101000 
INITI*W ^l (a,»5,50053/^1(1,»DJIUJ 99101010 

85 

IM mmm MK.. ■ 



TABLE  XL.     HLH ALTERNATE MAINTENANCE CONCEPT A 

1        iMiUU mil«                                                       i IMHtit 
tl        'UiCTIM MIOI                                                                                                  1 I0OMM0 

i.ieoe««      O.MMIS                                                                               i illlllll 
• ( »OOIMOO 
• ( lOOHfOO 
r ( IMIIIII 
l»       Hittliyn **i,yi                                                                         t 10101100 

• .»•111         B.MMU                                                                                                               1 »0101100 
• i 

MAMMAE—,M«MaMaA^A_.*AMAAA__.__,_A_._M.M..,-,.—..^..^^-......A^MAAi 
I010M00 
»0100110 
•oioono 
»0100110 
»oiooooo 

*    K4iNrcN*Nec> eo«ief»r* *tTiK«i«rei * • no •«« UP II M« MI •NkN«««*«**« 

^t<l»l)»ilO/4liCI«l)*M/<(«|(ltl)»«0/«ll(l*l)»ft7l« 
i«i(ie*i)r«o/4Ki(«,*),ioeee                                      i loioono 
i«i(ii*t)i«e                                                            ( IOIOOOOO 
4ii(t,i),M/«i(i»t)fM/ni(i*m»i                           i »OlOOfOO 
ItM.MOOO                                                                                          I »010OM0 
UM.(ISO                                                                                                ( IOIOMOO 
MftdOilMMIeO'MftdO.OMMMO/MOf 0«7«l,)#ll00       1 
Mft(l0,in,M0sM»(17,l),|lfr/*MMlM .1111                     1 

»010M00 
I010M10 

tXOdTiD.llOO/^OdT.Oj.ltOO/NHtdT.ll.llOT                      ( 
MOd7fO)*lll«/Mft(lT*r)«ltt«/XM*(17.0 »1«U                      1 

I0I0MI0 
10101*10 

Mody*MiO).ioii/NN»dr*ii).oooi                             i »0I0IM0 
MOdO.lMD.I                                                                                      1 I010MI0 
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TABLE XLI.  HLH ALTERNATE MAINTENANCE CONCEPT B 

et«43et TD IMC3<*34*TI  C».e^}«(l 
1} V4«U4LC («^•»900»l»Nl)»<l»5 
u *MUILC (■«r*(ci/2«o))»(i«s 
II» v««l*lk(l I1HX1H 

•f*ff»l «9009$            »*•♦♦*• 
1 OOOOOIil •«««f« 

0901091» tooui 
tl »JMCTXDi *H\,U 

lNj»eCTl3M/lNTt(»V|L8 

9»»9 9H:C rtr 

tseoooit      *«f«««i» 

,108950 9.M00I1 

.»0991 9.««Ml 

XMlTIiu 

1MITI»U 

IXITI»L 

IMITUU 
MITUw 
INITUU- 
TUT  L 
rest L 
T19T l 
»99I3N 
T:8T t 
TltT U 

lll(l»>)»229/ 
111(19*1),20/ 

i«J(l.»)»J$0/ 
119»,09000 
lt>0.<20 
^»(lk,l«i),l 
<«>4»(1»,11),S9 
^»(17,}),«19 
'<,<»(ir,»)»2Jl 
i-<»(ir,«.io), 
^»(ii.i-in, 
it««,« 
II»».7 
M»S,2S» 
*U,VlJ»,»RHJ 
vll,^2S»,Htl2 
«ll,^ll»,<4LHS 
•7»9       ze«3 
V||,'2}»,4«<«| 
vU.rfll»,*«^« 

4i1(1,1),1)9/111(S,i),ise/*ii (f,i}, 
4I1(«,*),19090 

4K1(1,«),9/'(«1(1,10),S 

»720 

209/4M»(l»,««»),2«99/i«H»(l»,7*10), 1 
)/'l1»(17,l),lll7/|t<«»(17f»,2121 
k/4<«»(17,a),ll«»/><H»(|7,S),21«7 
a/4'«»(l7,7),l«l«/>«H»(|7,9),l«l9 
I«l2/<<'4»(l7,tl),0«02 
I 

i resr 'o* CAUCN)*« MP 
rear »a« CAIINOU *** 

JOT   Tin   SHCCi L»9T  CALCNDA*  lN9»tC 
7 TEST  PO« CtLCN)«« M» 
7 TltT  »0* e«lCW94< PHP 

99092719 
99001109 
0900l«00 
00019010 

ifoeooo90ii«oo 
00011900 
00029100 
OOOIItOO 
99011909 
990I9»99 
0)021700 
00029909 
09191209 
99191199 
99191999 
99109S10 
•09199129 
9)19««99 
0)109900 
0)10«»00 
0)109709 
0919««99 
9)199999 
9)199»99 
0)109»10 
0)109»20 
0)109»S0 
9)199»a9 
99191999 
9)19979 
9)109719 
0910972) 
0)122919 
99191919 
9919S010 
09U9I19 
00177910 
00200»19 

200 

TION 
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TABLE XLII.  HLH ALTERNATE MAINTENANCE CONCEPT C 

mmi        siosooi 
f        M090III «Mf«« 

1001011k 000180 

• Itlll« O.MMH 

ii     'U'cm*    «Mot 
• •«001 0.9M9I 

lOOOOIlt •MfMU H««M 

•(4MTiN««<ee coict^T •«irevxiTii t • »H«ICO too H« M» •roir/Mc rtBHT 

J-fliwl i«|(»:|'',;o»9/">(»'»)»io/«ici#i).«o/«i(i,i),*Tio 
miruu 4it(io*i)*io/m(<,ft)#ioeoo 
Hiruu «ndi.i).i 
INITI4U «ll (!«•),«O/MKl.Uil/llKUmfl 
I*tfTt*Ll «II«.41000 
I^ITUu (t«0»<i0 
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TABLE  XLIII.     HLH ALTERNATE MAINTENANCE CONCEPT D 

I) 
11 
Ilk 

11 

^«UILC' 

f««M«| 
eooooiti 
I9010SI» 

M;34»3««TC c».eo»* 
(•Ml»l900»«»Nn»<lt5 
(••7»(ei/l49)>»llfS 
llH*ll«k 
«00901       »mm 
Mm« 
ioom 

I^lTUw- J4TI  IIHCI  I»"» 
94*1   tlHZl  KP 
• i»  tALl^OAN «H90H 

71000011 ««««M|* 

.IO00M 0,•••«•$ 

9ft »U^CTH^       *Hl,)l 
,10001 0.««««i 

IIITMU "«»( 

INITIAU «II» 
HITUU ll«0 
HITltu 4Hft( 
HlTltu '«(ftC 
HiTtAL' <"»( 
ISITUU "<«»( 
HIT!»t '«^kf 
HITHU mt 
IMITIAU ll«ft 
iMITIAkl 11*9 
UOT  w »11. 
nor L' vi i» 
TI0T L "tl, 
411X3* «7,9 
TEST t *»». 
riir ti m. 

-IT. D 17 4 
1.1),120/4X1 
19«1).29/411 
11*1).S 
1.0).120/411 
.410000 
.420 
Ift.l-D.DOO 
ift*il).2a}0/ 
l7.1).2l0»/4 
l7,k),llJ»/4 
l7,«)#llll/4 
lo.uin.i 
.7 
.11« 
v2Sft,4Mif 
V2S0.41H}| 
Vllft.^HS 

»210.4041; 
V2lft«t«^lf 

ICK **• 
(2,1), 190/411 (1,1)*|I0/*«I1 (1.1 
(•,0),19000 

(1,«),|/4(|(i,10),I 

/4Nft(lft,««ft),IOOO/^ft(tft,7«10) 
4>4ft(l7,|),||S7/«Nft(l7,|),2l2l 
4*(17,l),21«t/|<4ft(i7,S),2ia7 
40(17.7),l«ll/NHft(i7,0),l«l9 
4ft(17,l9),l«12/4Mft(i7,ll),0«92 

TfOT »O« C4LCN04« PHP 
TE0T 'O« etkCNSa* P*P 
TEST »3« CALElOM P*P 

TE07 »OH CAIBN04« P*P 
TEIT rON C4LSNS4« M» 

00001710 
00001000 
00002*00 
0001M10 

7S0000000IIM0 
0OOISSO0 
00011100 
00011*00 
00010900 
00020*00 
00011700 
00010000 
09101100 
90101100 
00101*00 
0010*110 

),*7|0 0010**00 
0010*900 
0010**00 
0010*700 
0010*«00 
00101000 

,2000 00109*00 
09191*10 
00109*20 
00109010 
091090*0 
09199*90 
001097«: 
00109710 
90122019 
001*1*10 
001*1010 
001*0910 
00177910 
00100010 
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APPENDIX III 
RESULTS OF COMPARATIVE ANALYSES 

Tables XLIV and XLV summarize the results of the CH-47C and 
HLH maintenance concept comparative analyses. Discussion and 
analysis of these data are contained in the Comparative Analy- 
sis section. 

CH-47C 

Twenty simulations were run for the CH-47C comparative analy- 
sis. These computer runs were typical of all maintenance 
concept/mission profile combinations. 

HLH 

Twenty simulations were run for the HLH comparative analysis. 
These computer runs were representative of all maintenance 
concept/mission profile combinations. 
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APPENDIX IV 
CH-47C R(M INPUT DATA BASE 

Tables XLVI through LVI have been employed in the development 
of the RfcM function tables of the CH47C R&M simulation model. 

Included In the data presented In this appendix are all 
primary and non-primary malfunctionsi encountered against the 
various CH-47C components/subsystems, as well as the mainte- 
nance actions against each system.  Maintenance actions in- 
clude things like visual chocks and walk around safety checks, 
which are frequently not accounted as maintenance against a 
component.  Furthermore these tasks do not in themselves im- 
part aircraft operations. 

The total malfunction rate used in the simulation excluded 
maintenance actions. Thus malfunctions are generated at a 
rate of approximately 1.3 per flight hour. 
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APPENDIX V 
HLH R&M INPUT DATA BASE 

Tables LVII through LV have been employed in the development 
of the HLH R&M simulation model functions tables. 

Included in this appendix are the various inspection and 
servicing tasks against the rotor, flight controls, drive, and 
cargo handling systems.  These items are not malfunctions.  As 
such the total malfunction rate used for the HLH simulation is 
approximately 1.05 occurrences per flight hour. 
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APPENDIX VI 
DOCUMENTATION OF MODIFICATIONS TO 

GOVERNMENT-FURNISHED SIMULATION MODEL 

The following changes have been made to the Government- 
furnished simulation model; 

1 In modifying the model to accommodate a platoon size of up 
to 24 aircraft, several reallocations of resources were made. 
The reallocation of Blocks (BLO) and Fullword Save Values (FSV) 
should not constrain any future runs or minor model changes. 

If it is desired to keep the model core requirements at a 
minimum, a reallocation of Transactions (XAC) to 400 and 
Common (CON) to 175,000 will support up to 11 aircraft in most 
maintenance concepts and mission profiles. 

If execution error 599 (limits of core exceeded) is encoun- 
tered, increase the total core request for the job step by 
50,000 bytes. 

If execution error 468 or 469 (number of transactions ex- 
ceeded) is encountered, increase the reallocation of transac- 
tions (XAC) by 100, Common (COM) by 50,000, and the total core 
request for the job step by 50,000 bytes. 

2 It is advised that for early applications of the model 
(debugging) a delimiter be used in column 19 of the simulate 
card.  A value of 6 was used in most analyses, which limited 
thn  simulation to 6 CPU minutes. 

3 The UNLIST card was added to the original model to suppress 
model listing. 

4 Variable 9 has been generalized with respect to run 
duration. 

5  Variable 10 generalizes the calendar PMP inspection to 
be a function of input XI95 (the calendar inspection interval) 
rather than a constant in the variable definition. 

6  Variable 11 is a modified variable used in the the tests 
for calendar PMP.  It is generalized to be a function of input 
X195.  Parameter 47 (P47) contains the initial time since last 
calendar PMP for the aircraft.  Subsequent to induction of an 
aircraft into the PMP routine, the P47 value is reset to zero. 
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7  Floating point variable (Fvariable) 146 has been modified 
due to tho increased number of aircraft the model now encom- 
passess.  If it is desired to operate the model "on condition", 
use a dummy input as follows: 

Initial      MH6(26, 1-24), K30000 

8  Variable 147 has been generalized to make it a function of 
the input parameter save value X189 (the PMP interval). This 
variable is employed in the model's PMP logic test.  It was 
felt that the model should be suitable for changes in PMP 
intervals without logic change. Thus, this variable was de- 
fined to make the PMP logic test functionally dependent upon 
an input rather than logically dependent upon a constant, as 
was previously the case. 

9  Variable 148 was generalized in the same manner as vari- 
able 147.  Variable 148 is employed in the PMI logic tests 
within the model.  Again, it was felt that all PMI logic 
should be generalized to be a function of input parameters, 
rather them allowing logic to be dependent functionally upon 
a constant within the coding of the model. 

10  Variable 150 has been modified, due to the increase in 
model size to accommodate a platoon size of 24 aircraft. 
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11 Variables 206 through 211 have been modified to provide 
new save value numbers for test hop flight hours, aborted 
flights» and aborted hours.  This change was made necessary 
by modifying the model to handle 24 aircraft. 

12 Floating point variables 214 and 215 have been modified 
to use the new save value numbers for aborted and test hop 
flight hours in the maintenance man-hour per flight-hour cal- 
culation and platoon flight time summation, respectively. 

13 Floating point variable 216 has been modified to make 
the availability dependent upon input definition of the run 
duration, rather than functionally dependent upon a constant 
within the variable. 

This has been accomplished by incorporating MXl (5,1) (run 
duration) in the variable statement in place of the original 
value of 6720.  Furthermore, this variable has been modified 
to handle NORS time by inclusion of X*3. 

14 Floating point variable 217 has also been modified to 
generalize the availability for the platoon with respect to 
the number of aircraft per platoon and the run duration of 
the simulation, by use of X191 and MX1(5,1), respectively. 
Also, this variable required modification to allow for the 
accountability of NORS downtime which was previously not 
considered in the baseline UH-1 Government-furnished model. 
The NORS delays are administered by inclusion of X1425 in the 
variable definition. 

15 Floating point variable 220 has been modified to employ 
the new save value number for platoon-aborted flight hours in 
the availability calculation. 

16 Variable 231 has been defined to generate a six-digit 
random number module X189, which is the PMP interval.  This 
variable is employed in routine ZZB of the model, to initial- 
ize the P40 value that is representative of the initial air- 
frame values of each aircraft.  This variable provides 
generality in that the modulization based on X189, which is an 
input parameter, enables the airframes to be initialized with 
values ranging from 1/10 of an hour to 99,999.9 hours.  If the 
situation were ever to arise that a PMP interval of greater 
than 100,000 hours was desired, this variable would require 
redefinition. 

17 Variable 232 has been established to define save values 
for the accounting of NORS per aircraft.  P14 keeps track of 
the tail number of each aircraft and, with the constant K 1400 
added to it, ensures save values in the range from 1401 to 
1424 for NORS accounting. 
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18 Variable 234 has been defined to generalize the inter- 
action between PHP interval, defined by input X189, and the 
mission duration, defined through function table 4.  This 
variable established a window, so to speak, through which a 
PHP inspection can be activated. For example, if X189, the 
PMP interval, is 100 hours and the value chosen from function 
table 4 is 2 hours, as a mission length, the value of V234 is 
98 hours. This variable is then employed in the logic to test 
if the time on the aircraft is greater than or equal to 98 
hours, yet less than 100 hours.  If this is the case, the air- 
craft requires and, therefore, receives a PMP inspection. The 
original logic of the model employed constants in these tests, 
which meant that the model functionally and logically was 
dependent upon the PMP interval and mission length of the UK-1 
aircraft.  Thus, this area was modified to provide generality 
to help accomplish the required comparative analysis. 

19 Variable 235 has been defined to perform a function 
similar to that of variable 234, except that variable 235 is 
employed to define the window through which the PMI inspection 
logic is accessible. 

20 Variable 236 defines a window by which the calendar PMP 
logic is activated. 

21 Variable 237 generates a -720 for use in the checks for 
daily maintenance whenever 3 nonflying days in a row are 
encountered. 

22 Variable 239 tabulates the time since last daily inspec- 
tion. 

23 Variable 240 established save values to count the number 
of dailies. 

24 Variable 241 establishes save values for tabulating 
missions completed. 

25 Boolean variable (BVARIABLE) 17 has been generalized 
through the use of input X194 - the number of ready aircraft 
required to hold maintenance personnel overtime - rather than 
a constant in tr.v  variable definition. 

26 Boolean variable 19 is a new variable which has been 
defined to preclude maintenance being performed during off- 
shift hours. 

27 Boolean variable 20 has been added to ensure that only 
flying aircraft get dailies (except when 72 nonflying hours 
expire). 
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28   Matrix 6 has been expanded to handle up to 24 aircraft 
and 24 TBO items. 

29   Function table 2 has been modified by inclusion of 
Event 8 - PMI probability of success. 
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29  Function 9. This sorting function has been modified by 
the addition of the event number 8 and its subsequent func- 
tional value of FN56. The inclusion of this change to the 
function table enables the model to detect multiple mainte- 
nance actions at the intermediate inspection through function 
table 56. 

29  Function table 15. This is a sorting function that has 
been modified by the addition of element number 8 and its func- 
tion value EV57. Function 57 is the table defined which pro- 
vides the pr .bability of maintenance by various systems, given 
a maintenance action at the intermediate inspection. 
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29 Function table 23. Again, this Is a sorting function that 
has been modified by the addition of element number 8 and Its 
function value FN 29. Function 29 provides the probability of 
any element of a system being detected as a failed item In a 
system, given a maintenance action In this system. Due to 
the paucity of data on the CH-47C and HLH at the elemental 
level, this function table Is the same as the function table 
employed at the periodic inspection.  If data on another air- 
craft was of such a quantity that a distinction could be drawn 
between the elemental probability of occurrence between the 
intermediate Inspection and periodic inspection, it would be 
suggested that function table 23 be modified to use a function 
value of FN58 for element number 8 and a new function table 58 
be defined of a form similar to that of function table 29. 
This would give the elemental probability of occurrence at the 
intermediate Inspection, given a system maintenance action at 
the intermediate inspection. 
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B<J»     an ■>        ft «ft >     ) c i     ft»«»    ftl i        ft»«»     ft»i 
ft»)«     "M >        -««ft*     »^ »        1»«»      «3 1         ft»«T      ««t 

Bljl      V H       111ft     ft^ »        «»11      11 »         ft»«»      ftl» 
6<n   i' •        ft»l>     ftl 1           ft»»»       11 »         ftl'*      ft«1 
BH«     ^ 1        ft»?»      31 1           ft»?»       1ft 1         ft»?«      ftlt 
«WT     SI J        ftl?*      1.1 ?          M?*       ■>> S        1»»«      ft«» 
o\\\   « j     «n«   ft« %          1»»»       ftl »        ft»»ft      3 33 
on»   i; ft       ftM»     1' ?     m»   fti ?         ftliin       «ft? 

Bin   ii a     ft»«»    •>• 3        1»«S      1? 1        9»'.|      ?«« 
01»^     V ft          ft»B»       ft? 1        1»S.-'     «1 ft        3»St       1»J 
Bill     S^ «          (»«ft?       ftl »      lift»    «1 9         ft««»       11? 
ft»«     91 1          ftlft?       ftl ft        ft-jft»      fti ?         PUftft       ftft» 
on»   H >        5«)'      1? T           «4ft*        ft» 1      mn»     ii? 
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Bk)1     ft» tt          ft^ftl       ft» T        «•»'"•«!      ftl 1        0>ftS     0»» 
on»   »< »     3Tii    n 1         «Tft?      ftft 1        «Tft?     33» 
0»)«     01 5        1T0«      3S i        ftTftS      ft) i        ftTft*     ftlT 
0T)»     01 »        9»ft>      11 ?         ftTft»      ftft 1        ftTft»     11» 

OTlft     «J 1        'iTll      TT %          ftTu       ftft »        ftTl?     ftftl 

o»n   n 1         iT,%      31 1          «Tt»      ftl S        «Ti*      3«l 
«<)>   »» Ii         ft«9>      01 »         J».11       13 »       ft»n|      ftftS 
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OBI   1005 Oil 1005  1 Oo? 096*1509 
DOT   1104 99» 10O5  J 007 ooe«i«oo 
9*T   1919 995 1011  9 979 000«I700 
on  not 919 MO?  9 01* 01091009 
9«<  not 09« 110«  1 0*0 00001909 
99?  no» 91«» 1107 9 001 0O9«?009 
9M   III'« 039 1119  9 901 090i?|00 
919   I1IJ 99? 1115  0 015 0OO«??0O 
09«   ill* 9?1 111«  9 900 01O«?109 

•JMCTtOS •M^.L?»J •»5« IL^EH» *» »53tT Hi -•1I8HT/8» »IT rLT01o»?«09 
199   916? 930 010?  e fc«»7 0101 000 606«?500 
399   9105 090 01O5  9 115 OlOfc ooo 090«?«00 
999   910* 990 0105  o 006 0109 000 090»?760 
909   lilt 130 Olli  3 900 on? 000 096«?500 
990   9?M 910 0?O?  9 910 0?01 000 006a?909 
909   9?0<« 090 0?o5  1 900 o?e» 000 Oioaiooo 
990   0?O* 990 9?o«  9 900 0?69 000 090«1100 
909   9211 090 0501  I 910 010? Oflft 09oal>oo 
909   9<0J 0»5 0105  9 000 610« ««7 OOOttllOO 
990   OlOk 930 0107  1 900 6160 000 090al«oo 
909   9MI 9)0 Oil?  9 900 Oil« 060 010*1500 
999   9MT 990 Oil*  9 900 ei?o 090 oio«i»oo 
009   ^M\ 030 01?«  9 900 61?« 006 016*1766 
309   H?» 199 0110  9 9io Oil? 660 0161IOO0 
999   951S 190 Oil*  3 9io 61J7 960 010*1901 
?oi  m» 910 olae 1 3oo 61«? 000 010««060 
999   3Ja5 990 nlu5 i 306 01«7 060 oiotoioe 
590   9*S0 990 0151  9 310 0901 900 910*«»01 
999   9«0? 990 0«0l  1 900 oao« 600 000*9500 
900   SIIOS 110 0«ob  9 996 0«0T 000 010'i««00 
909  oao» 130 0809  1 910 9010 000 09Oa«5O0 
099   9»!? ?3fl 0«1?  9 900 0911 090 oioaukOO 
990   1501 0 3.» 050?  1 900 9501 000 9o<)*a700 
900   950« 930 0505  9 000 050« 000 010*«OO9 
300   9507 030 050«  1 900 6509 000 990**909 
999   OiM 990 OHO?  5 Ooo 6«01 ooo oooajono 
999   9»0i ,110 «»«S  1 900 .1«0« ooo 01095100 
399   970? 930 07o>  9 ?10 0701 990 3oo*5>60 
900   9T05 ?30 0705  0 ?0A 0707 006 010*5505 
900   9709 090 0709  0 OOO 0710 ■ 00 010*5909 
999   9711 090 071?  9 096 6TI1 000 610'45509 
909   9715 090 0715  9 99« 0S01 000 010«5«00 
909   9931 579 0901  3 006 690? ?ll 096*5769 
999   9905 135 0901  9 115 0*0« 000 090*5900 
991   1915 990 090»  9 900 0907 000 000*5900 
909   3»05 930 09OO  ) 9oo 0909 600 01O«kO6O 
900   9919 990 0911  9 906 o9i r 000 010*«106 
999   991« 990 0915  9 Ooo 0917 000 600«*?00 
999   0919 930 09?0  1 Ooo 09?1 600 OlOHftlOO 
901   190? 9)9 10O?  9 19   1001 9oo 1001 000 010a«960 
999   1905 »50 1905  9 10   106» 100 too« 000 oooattoo 
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I 9', 
19t 
Mt 
II' 
II 
11 
II 
11 

?1 
01 
91 
81 
81 
811 
9»; 
8»; 
0»! 
8j; 
e»; 
8!! 
9»1 
0«! 
nt; 
8J! 
81! 
OSt 
8): 
8•• 
no; 
«•; 
nat 
8S; 
OS' 
85' 
«5' 
84t 
9b'. 
8T; 
8»: 
8»! 
8M 
«•' 
9»' 
8»^ 
8»: 
8»' 
e»t 
9»1 
8»! 
is; 

J^:»I 

989 
99^ 
9N8 
999 
999 
9'«9 
999 
339 

995 
9«« 
99» 
nn; 
99T 
97« 
9!»1 
SB« 
99J 
?^» 
99? 
991 
9«1 
99» 
flK 
1»? 
991 
919 
115 
91* 
997 

10» 
9»fc 
949 
955 
9*9 
977 
^91 
951 
915 
775 
991 
911 
991 
997 
911 
1«} 
99? 
991» 
99» 
9U5 
197 

180*  03 
1919  03 
|1«1  99 
119»  99 
1187  It 
1119  17 
1111  93 
111*  33 
»tl   »» 
119?  13 
0«P5  91 
919*  17 
9111  91 
3?91  93 
9?9«  95 
9?n9  13 
9?J1  15 
MM  91 
Mrs  9? 
Mil  93 
9117  19 
M?l  13 
M?9  1> 
1555  13 
Ml»  93 
Mtt5  9? 
1159  93 
9«0?  13 
3i»05  93 
9 'J 9 9  9 » 
9<«1»  »9 
1501  93 
9519  9» 
9507  9? 
3601  91 
9»05  91 
170»  93 
1705  83 
970»  99 
9Tn  93 
9715  91 
8«81  19 
9«el  13 
9905  9» 
9»85  03 
O»!»»  It 
9*1»  93 
O'l»  93 
199?  0? 
1905  91 
l?M  93 

0   19««  31 9   1989 1809 899 9991**88 
9   1911  91 191? «98 91919798 
9   11«? 81 110? 000 919a4«99 
9  Itnu 3i 1185 000 119a*«98 
?   n«7  99 1189 090 91907988 
5   1119  99 mi 000 91117108 
0   1111  39 in« 000 9l0u7?e0 
«   111*  99 919B7598 
^9 fLfCT 4 » MC'tTO «T/M» i)V9 Mtp^i6HToiA«7«oe 
a      91«? 9i 8101 8l9«75e8 
?  ens 99 8109 99017*00 
S   91«9  19 810« 0i8«7709 
«   9111  31 Oil? 99087598 
«   9?fl?  91 8?05 99O«7908 
•   9?05  9? 9?0«, 099tt5999 
«   9?99  91 0?0» 999«5199 
?   9191  11 811? 999«5»99 
5   0101  9» 850« 99905599 
1    819»  91 010« 11005099 
1   9lt?  99 Oil« 91009598 
1   951«  99 95?r 01095*08 
1   91?«  39 05?* 91905789 
5   9111  99 055? 919(19980 
1   911»  39 0117 99009999 
?  el«n 99 Ola? 91019900 
0   0U5  93 0l«7 99809188 
0   nl5t  8» 8«01 998a9?88 
9   9«81  81 890« A9Oa9508 
?   900*  9* 0*87 91119099 
8   9«09  99 0*10 09909588 
?   9«1»  95 8«I5 91909*98 
5   950»  0» 0501 09OO9700 
•   9595  9» nsok ft96«99e8 
9   8Sn5  91 8589 990«99e9 
7   0»0?  33 0901 89950198 
1   8995  99 0909 09859189 
1   97o?  09 8705 99859>98 
1   8705  91 0707 99958589 
1   97«9  0| 8TI0 99959i99 
1   OTt?  99 8T15 09959>,08 
5   07J5  39 OtOI 09053988 
5   9901  15 098? 99959799 
7   09p5  17 090« 99959*09 
9   999*  1« 8907 99958909 
?   9905  99 0989 99951908 
«   9911  39 0«1? 99851189 
?   8915  99 0917 99951?09 
«   09?9  33 8«Jl 91951109 
•   lOO?  3» 1005 99951«08 
1   1095  15 1009 89851590 
«   1909  9» 180« 83851*80 

150 



1 <M(»   ^n ni«    nT      nn    i 15      nn    i »     n; i 9T« m? Ml ftftisnni 
tu?   »«is mi    in      nci    » a       lir?     ft M     no? 91 «> 110» 091 nftft^nno 
in«    in • n^    ?««      noJ    ft »§       llPti     I »5        110a ft«P no« 01? ««n«1«n9 
MM.      fll» 1 1 3»     ft1»?        lift»      1 h       in»     ft 1*        IIP« ftft» 1 10« P05 010«2ft09 
n^»   9H in»   e^     nn    ft n      mo    ft ii        HU Pftl 1111 00« 9ftOS2lOO 
in»    OM in»    an      nn    ■» »?      nn    3 n     nn in nn P0| nftns»»09 
MH     "»I nn    ftft»      in*    ft »i       ins    i M         1117 I^A nft«9»»»i« 

><       »j-rr n-     'w«*.L?»»     » »ft*   »LS"?«'» •4 nn,*/*» «v« »»ILV nftosjaoft 
*• ^»    no sift»    iftj     stft>   « »«        ftln?     ft M        81P» IS» on» 0'46 9ftOS?«ftft 
0»iu     ^M siji      ««u        ft|ftS      1 i?      ms    ft »1       nos Iftl Pl9^ POS 9ftPS?69ft 
ft • •» T     " U stft?      ss»        ftin»      i t%          ft|0«       1 1?      ftioa 01? oma 001 0ft0S>79ft 
O)!»     ila ii 11    ift?      in'    ft u      mn    ft ft     on' ft^r 01 |? o?5 nft««?*ftft 

9"«     U? ftl t J      si?         i»nf       i )U           ft»ft?       ft >         1>0? 9«? o?o» 0?1 flftosiacft 
ö?3»     I" 1?P«      ftT-i         1?C.i      1 i«        ft?ftS     9 •1        ft>0S 9»« 9»9s 01? 1ftO<»000 
n??*    iV4 ft'ftT      su)           1?ft*       ft i«        ft?r«     j ?      9>pa ft»» 0?0« 091 oftoMioft 
9>1ft     It" s?!'      »as       s?)!      i 1?        ft»ftl      5 S        3»01 9Sfc o»e? 00» oftns»?o9 

m»   ««i» Ml?     ftftj        ft^fl*     ft \        ft»ft»     ft »5        0»0» ft«» 0<Oo oil Pft0<»»0fl 

«»Vi       1»? s<li      »ft»         ft^fti       ft »1          ft»ft7      ft II        ft»0« Ifti «io« 001 9ftH|901 
ntj*    Hi •(<1 ft      Jft»          ft in       ft )»         ft»1?      ft i?     9»n OM P»III 091 «ftft^»««! 
ft»H        OJ1 mi    !»9i      -»JIT    •> »»     om   ft <i      ft«n Oft» o»?« 00? iioMsm 
ö<?I    HI n>?   -»ft,      s«?»    , M           ft»?«      ft »1        ftS?S ftft» o»?s 03» ftftft«»7ft0 
»!>▼     M» • U«      ftft?        ft»?»      1 •5       «»»P     ft n     oi»i ii? 0»»? OOJ «ftft^»«93 
BU«     t5J m.    ifti      -ms    ft 1»     ft»»i   ft )ft        0»»7 1» i 0»J7 901 ftftns»9pft 
01»«      11^ ,M9     ?>»       -n»     i »>            ft»UP        ft 1?        ft»ll1 ftft« ntii? «00 ftftft<9««ft 

n ♦ J »     !> 1.1 n^.    •■<■»      *«»*    ft I«       M«iS     ft n      «»us 1«« n»«? «9? ft s ft t 9 1 ft ft 
nti«    ^i»i nj»     .ft-»      ftis^    ft ift       n»si     i •»        0»S1 3ft» OttOi 02S ftftOS.I?Oft 

ftuji    «a« n ft >    115       i^n*    ft 19          ftUft»      1 ?      ft a o» S'ju «noa ft«7 «ftna»ni 
O-H     11T liftS      ftis         «J«-)      ft )?         OttftS      fti • a      mo» ft» • «««7 0»1 ftft«S9ll0ft 

1ÜT     s^> sjft»      ftftT         ftJft»      ft M         nil ft 9      ft )?      oiina 1»U «an no? ftftn59S01 

ft»1"      ^»1 SJIi       -«ft*         ft^<>      > 1 ?             • '4 ( >        ft .7         9!l|» »•i« OUM OiS ftlftSUSOl 
mi    n? %?H       ft»!«          iS«<       « IS       ftSft?     ■< •7         ftSO» 9l(. «SO» 9 96 ftftft«970ft 

»sit    •>?< ISft'j      ftSft         iSCi      ft l«         ftSiS      ft »»        ftSOS oa^ PS06 0?» isns9«oft 
15?>     11« M'T      5 M         iSftT      ft •«1        ftSr«     ft i?        «SO« 9»» 0SP9 «S7 ftftlH J9ftft 

O-JI»     11«. »«.•»I       ft«.ft         Ibft'       ft 7        ft»ft?     ft IS       ftso» fti i 9t>0» 096 ftftft^Sft«« 
OiJa     «JK M«!      ft»T          ftSr.i       ft) 1        t\sns •a      ftsos O»"» 060». oaj ftsn^smn 
ftOT     S'i» Wftt       ftft'          ftTft»      ft •          ft 7"»      v «7        070» Ifti «70» Oft« nft»n j>ftft 
CTIU       11$ iTfti      «»J         -»»"ft      ft1 i         ft 7 ft S     '1 7        0707 9«^ 070? 01 J nftOSS»Pft 
an«    isi iTft»    sn      -»»ft»    ft i       oina    si ?        979a 111 071« 00» ftftnsSuPft 
ftTl'S      «»»I nn    TT*      ftfn     ft1 «         ft7l>      ft' '1         071» 9«? «T|» 01« flftns>«oft 
ftTM     111 ITU      ftftl          ITIS      ftl «        ft7|S     1' I        9«0| Id« 0«ftl »711 OftftSSSftft 
Olt»     «Td t«^>      «ft»          ft9ci       ft" s       ft»ftl     ft' t        9«01 9«? 090» OftS ftft(HS7p(« 
ft»1>      ^»T ni>    in      393»    ft" 7         UM      J1 1        9900 Oft« «9011 0»S nsnss««« 
Ula     IV. »»ftS     «ft?        ft*ftS      1j i>       fta«*    ») s      oaos 1«« 0997 006 ftft«S5901 
OUT      ^»l »a??    m      no*    u ?        ft»09     3 ?      oaoa ftl 1 0 90 9 01? nsn*^««s 

ft>H     ^1S nn    ii»      5»n    "i u      mn    3" 9        ft«ll 1ft? «91? «a? OftftSSIftft 
0»l>      117 \3\\       Sft?          ftJfi       9' ?        MIS     1' u      oais 3«0 fl9|T nit nsnss^ftft 
ftll«      si« >»ii    i9i      nn    3' II         ft9?ft      1' 1          9»?l 1«» 09^1 00| «ftflS6»«ft 
9»»-»      t>i «I?»    ift>      nft»    i? »      no?   u 5        190» 0» « no» «»i ftftft«S«Oft 
n H     s 3 T ft t <    ft»»      no»    ii i      loos    n K     nos 1ft? 1006 00? ft«0SS«Pft 
HIT      HI "»37    ftft7      no«    ftl a       ion«     33 9     noa 9«7 1009 09« 1ftft«>60ft 
111«      111 ftii    is7      nn    ft' s     nn    ii »     nn 3T9 10|? Ml ft1««6T01 
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n«> «»' i       119 
n»< •ti 1        119 
itjs 99 1       IIS 
in« «9 \       11» 
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?J    Function  tables   22,   33,   34,   35  and  37.     For each of  these 
functions,   the  function   table definition  card  for IILH  and Cll-4 7 
models P22 has been replaced by FN46.    That is,  whenever these 
function tables  are addressed,  function  46 will be used  to 
Indicate which element of the function table  is to be se- 
lected.    As  previously defined, parameter  22 was  used to iden- 
tify tho element  that was  to be selected.     Also on  the   function 
definition card,   these   function tables  have been modified from 
discrete  function  tables with  a D identifier  to  list-type func- 
tions with an L identifier  for the number of discrete points 
in  the  function  table.     Due  to  the occurrence  in  the C1I-47C 
model of multiple maintenance  actions on  the  same  element num- 
ber,   it was  necessary  to modify these  tables  to  list-type 
functions.     Discrete function tables do not  provide  the   analyst 
with  the ability  to keep  the  same  functional  X value   for the 
table  for various  points within the  function  tables.     That is, 
for discrete   function  tables,   the X value must be  morotonic 
increasing.     It was desirable  to provide  the  analyst with a 
method of keeping  all  the various elemental  values  of  these 
function tables  compatible with the work  breakdown  structure 
or element  identification number system employed.     These tables 
have been modified to list-type tables.     It should be noced 
here,   however,   that  in  the  situation where   list   function tables 
are employed,   the X value of  the  function  table   is  not  even 
analyzed by  the computer.     Rather,   it merely  assumes  that the 
Y values of  the  function  table  are  related  to numbers  running 
from l.to the  total number of discrete  data  points   for  the 
function table as  defined on  the  function  table   specification 
card.     Function  table  46,  which defines   the  element  number in 
terms of a number running   from 1 to the discrete  number of data 
points in the model    as  a  function of  the inputted element num- 
bers,   is significant to  the proper actuation of  the model. 
These  element  numbers  are dummies when  a model  has more  than 
one  task per element number.     They have  been biased  to conform 
to requirements of  a discrete   function  table  that  the element 
numbers be  monotonic  increasing.     However,   it  is   felt  that  this 
bias,  which  is merely  a manipulative  problem and  aas  nothing  to 
do with the  proper  functioning of the model,   in  no way distorts 
the  results  of  the model  and,   furthermore,   allows   the  analyst 
to properly  code  his  element numbers with  respect  to all the 
R&M data for  all other  function tables of the model. 
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30    Function table  33 has been modified to  a list-type 
function table. 
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"Vinnj^nm 1131OH905 mi» 

»1095 

41009 
91911 

3119? 

9119« 
41 10T 

41110 

41111 
41114 

4010? 
40105 
40109 
40111 

4P?0? 
00>05 
40?fl« 
oeirti 
40105 
40J07 
4011? 
»Atta 
405?« 
40550 
40154 
305«0 
*r us 
40551 
ooa«! 
19««4 

4iai ? 
30S0> 
1050S 
19599 
1040? 
40495 
43W 
40TnS 
40Tn9 
IOTI? 
nil < 

fcH'<5 
I0»ni» 
S0«1<1 
nn»j 1 

40«?'> 
4101? 
MOnS 

9991904 
001109» 
3?4l9n 
•T5119? 
g?4ii9« 
39311«* 
3911111 
901111» 
991111» 

9O9910» 
3910104 
111010» 
999911? 
3?4O>0» 
3?43?05 
BO1O?0» 
?559501 
1059105 
9?40509 
9>40515 
0740II* 
0?405?5 
0?401)t 
1?40XJT 
0>S05«) 
39105U4 
9>40I5» 
3»40«0^ 
1?41U01 
3?=.0(IO» 
3111111 1 
5?40595 
V4O505 
3?405fll 
1>4O40» 
313940» 
311OT0» 
3019T9» 
1119T99 
3?49Tl» 
311119! 
101HOI 
1019»9« 
0»M»01 
300090» 
1?40»11 
3?4n»l» 
9?439?1 
3011901 
:11110» 

1on?41004 
10024100« 
10099101? 
10000110? 
100001105 

100?M10» 
100?41 1 1« 
100?41 11« 
1'«0?4 

101?4 
S??IS 
ioo?4 
100?6 
noon 
1O000 
1flO?4 
10000 
10000 
10624 
100?4 
•ft«?«. 
1002» 

Oft«?* 
100?6 
1(1026 

100?6 
inn 
11101 
11101 
11001 
10026 
IftlOl 
10101 
10 0 91» 
111?4 
1132«. 
10P?fi 
101?4 
11101 
1000') 
10126 
11100 
4?>55 
1100 1 
Hi?» 
looon 
111?6 
I01?#i 
4??15 
10026 

0105 
0106 
9104 
nil? 
0205 
«206 
020« 
059? 
159« 
050« 
051« 
0520 
0526 
051? 
05JT 
05«» 
05«T 
OttO» 
O«0M 

I«07 
i«l 1 

p«n 
0505 
0506 
050« 
0405 
0400 
0705 
PT07 
OTIO 
0711 
o^o» 
049? 
149« 
0907 
140« 
091? 
0917 
092» 
1081 
1006 

0900099107 
0000991117 
0900249197 
0909099107 
9909240107 
9309099107 
990000110? 
0900009107 

0197 
1197 

0909990197 
9999000107 
0900009197 
1900000107 
0100249197 
9090240107 
000000919'/ 
91992401flT 
0999249107 
0000000107 
0000240117 
9900240107 
9000249107 
9900249107 
9000091107 
0000240107 
9900240107 
0101241107 
0000249107 
010O2411O7 
0100241117 
Ol909001t)T 
0100240107 
0000240107 
0900240107 
9909991107 
9900001107 
9999:00107 
0999999197 
0909249107 
90992491O7 
0990901107 
0422550107 
0309000107 
0390240307 
0300991117 
9999249107 
9309249107 
9099999107 
0900000117 
01090081O7 

2109 
2299 
2509 
2499 
2599 
2499 
2709 
2499 
2999 
1090 
1100 
1»91 
5599 
laoo 
1509 
1491 
1799 
5909 
1903 
«909 
«199 
«299 
«199 
«•go 
«500 
«499 
(»701 
«•O 0 

«401 
5001 

5193 
5>«i 

5511 
««99 
5599 

5499 
5709 

5*01 
5»00 
4990 

4199 

420? 
4191 
4«99 

4591 
4491 
4709 
4*01 

4«99 
Tipo 

7103 

157 



30    Function  table 34  has  been modified  to a list-type 
function table. 
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01 
ei 
"*: 
8»; 

61; 
ov 
BH 
OV 
9 V, 
OV 
ov 
OV 
01: 
oa: 
0«! 
Ott 
o»i 
05; 
05' 
05' 
OV 
Ok; 
OS' 
or 
or 
or- 
0»' 
0«' 
0»' 
o» 
o»1 

O«' 
o»; 
o»i 
n«; 
I v 
10' 

1J950'»! 1 «t 

mo^o^t i ok 
0300>»113» 
30091M' 1 9 
loottktns 

^3no?%ot o« 
33002*^« 0» 
9300?%1110 
9>00»fcOM » 
■noooo«?«« 
O300O3O?OT 

IIO^?*»»»! 1 
^^iflOio*i? 
^9000^0*9? 
I31^?%0ll9 
■«OOOlkO'l* 
^309»%^<?? 

3300?S0Utt 
1300?*^»J» 
OOOO?»"»«* 
>303»>9U» 
^OO^^OttO? 

1 3990^0(10' 
mmO^O«! ' 
9900f»9Tt' 
"•O^lO^OSl" 
33090ie<3T 

I303«^9kl1 
J301?»OSO<1 
■»OOOZiO^OI 
l30??»OT^'i 

3303P30T| 1 
53O303O»l(. 
3303lk3^^, 

^OO^OOO'O» 
'30303fl»89 
lOOOO^O'OT 
33000^0»!3 
3300090*1J 
Oni?k0»1* 
3390?»0»?1 
9300JH «Ott 
9909IM 33» 

303«^« Oft» nns» 
3nO930 0|0 )3110 
3903»» 101 ^3011 
39«««0 IftJ O « ^ * 
39t3»h IftT ?903> 
9l»«09C • I" 013 » 
300,,''0 MS 1303» 
330««« Ilk 1339? 

»««».L i«l 
o^so-^ MO? '«309» 
3399^0 ms 1303? 
999090 1|09 noi» 
MT«^^ MP ^303? 
3'<3339 )ifi\ nos? 
330',>«> Ij^tt «3033 
9300»» I>p9 1311» 
3999»» ?n 13033 
000090' tn)     1 1103? 
313«»»« In» 1303? 
3030»» »11 1303? 
9391»»; MT    ; »303» 
3133»»' J?» 1303? 
3933»» J?» »SOi» 
39,>3»»• ns   - \ J<1 ^ y 
^9'n»»• n» »3039 
313«»» us 1333? 
1130»'»' »so    ■ ) 331» 
3338»»' «•? 13*31 
39331V «09    ; 13033 
3913»»' «09 13133 
9*31»» U) » 1331» 
309009» SOI »301« 
3313»»' Si« 13931 
1330»» SlT 1 3»»33 
3913»»• »01       ' 13133 
199113' »09 )303» 
9911»»' TO? 1303? 
333013' TOS     ( 1363? 
33313(1' TO«     ' 1513? 
0001»»' Tj 1     ' IJHO 
3033>»' Til     ' 1303? 
331110: 101      ' 313? 
901310; «el    • 303? 
0013»»? »09     ! 13033 
99999if »ft«     < 3(13? 
3331»»' »19      ! 313O 
0090»»t «1 *<      ! 303? 
983313C «I *      ' 903? 
8O30»»lie?     : 303? 
3133131339     ' 303? 
3339131309      ; 303? 

»|0ft9 
0101 1 
OlIO? 
(»1 |»>«l 
»1 IftT 
»1110 
»nn 
»in» 

»01 ft' 
»OIOS 
»ftlft« 
»01 ! 1 
»ft?0? 
ftft?«S 
»ft?ft« 
eoJoi 
»«»ft» 
»OlftT 
»flM? 
»ftfi 9 
»01?« 
»n \ \i 

»iM» 
onSui 
»OlttS 
»oisi 
nfttt«^ 
OftUft* 
80«ft» 
»0«1? 
«OSO? 
ooSftS 
OftSoo 
oo»ft? 
»0»09 
»ftTn? 
»oTflS 
»OTft» 
OOTl? 
»OTH 
»e»oi 
»O'ftl 
Oft9ft» 
»8»0« 
oe»i 1 
»(i»lS 
»0»?* 
»10«? 
».1 oo^ 
»1109 

108911 IP» 
189?»1011 
»UttTSt10? 
ii1?»l«O« 
iftOftftl»09 
i39ft«l1 II 
iioftii 11 a 
«90(1911 IT 

990O9O101 
30OO9OI0» 
91301010» 
130(1101 I? 
1«3?»0»0> 
330?»e?O9 
i83e30>0» 
»»?19010i 
333ftl0S0< 
133?S110» 
103?»OS|1 
100?«.01I» 
i09>»Ol?S 
911>»»11Sl 
iC3?«.ftlJT 
103?»OS«1 
«OlftlOl«» 
103?»OlSl 
11«?»OttOS 
I03?»0tt0* 
i03?»0tt0« 
3330i0ttl 1 
i09?»990» 
139?»0S09 
113?»090^ 
130>»0»01 
103109*0» 
133090T01 
903OeOT0T 
333eftOTO« 
i00?»9T»? 
199110901 
JO 0 890901 
i838ee»o« 
130?»O*0» 
133(1ft9»e» 
300?»0«ll 
303?kO«U 
13i?»0«?l 
333111001 
13J011O6» 
30909110» 

3i«i?M00» 
3iOft «10101? 
OiOOOftl10? 
JftftftOOlIftS 
Jir<- 2l>l 10" 
31(lft?»1 I 11 
3i«0?6' lia 
3«0ft?«> 

3iftft?»>0109 
3»??}S010(> 
oiftft?»ieift» 
31««?M1 1? 
3i(irooo?ol 
33(iftOftr?o» 
oinfl?ho?o« 
3«(lft0ftOl0? 
OlftOOftOlO« 
1«0«?»>010« 
31(l'i?»ftll u 
3iftft?»»0l?ft 
3<i(ift?«iOlf*i 
3lftOifcOlJ> 
9ift02*OllT 
3lft«?«>0l«? 
3«ft«?*0HlT 
3i(i(ieftC«toi 
3l«9000«fi« 
oiftOOftoaOT 
3^(l9eft0«l ft 
9lftft?60«ll 
93(l01ft090l 
OlOOOftOSO» 
310000050« 
OlftOtkOkOl 
1«(l«?<»0»Pf 
11«0?»>«Tft9 
3«ftO?»>OTOT 
oiftftOooTir 
OlOOOOOTt9 
3lftft?»0901 
3iflOOfte«o? 
0»??19««0tt 
3lft000f90T 
33ftft?«>999« 
3100000«!? 
990ft?»0»17 
0(l(lO?ftft«?i 
0»??J9l001 
39in?»ioe» 
3i(ii?»ioe« 

ooeooeoioTT>»io 
0080?k1iOTT9fte 
eoooooooit'Taoo 
OOOft^kOOOTTSnO 
OOOOOOOOOTTkOO 
00O00O91P7TT00 
000000010TT«00 

01PTT900 
010TSOOO 

00000001079100 
oeo9eoe90T9?e(i 
00000009079901 
O0000OO«ftT9«eo 
00002bOiOT9900 
00002»090T9»00 
08000001079700 
00002keift79<IOO 
0300?»01079«ft3 
00000001079000 
ooeojkoi(i7»ioo 
Oft00?kft9079?e0 
0800?Kl«07k900 
0000?»ni07«aeo 
oeooooftio7»soo 
09002kOlftT»kftO 
00e0jk0ift7»700 
oeeo?koioTk«pe 
0000?k0907««eO 
O000?kO30«0OA0 
ooeo?koio«oi08 
oooooooie«o?flO 
0000?»91ft93901 
eoooikoio«9«eo 
O000l»O3O«09O5 
oooeoooiosokoo 
00000001090700 
oeoeoooiodpjieo 
O00OOP110«3«O0 
00O0{k010»|AOO 
OOOOtkOOOkllO« 
000000090*1?00 
0»??19lin*M03 
03000011091001 
3000?kO«ft9H03 
O00O00l«l«lkO0 
0000?k09091700 
OOOOIkOIORtMOO 
00000001091*00 
OOOOOOlii*?iO' 
080000O90»?10* 
0000009199??0t 
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30    Function table  35 has been modified to a list-type 
function table. 
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®7! 

I! 

in 

»JOfltHM! 

njonlknni 

sonotton s 

990«»«>H 
1J91990»9? 
999901019) 
oe9o?»o<io 
BOOfZtOMft 
9099JSM?? 
9)002«9l?9 
9900?k9fSa 
lJ9'«?i9n» 
9909{«1ta« 
99092t9|ll9 
919'»991«9? 

1199919»^' 
99910in'4l 1 
9999?*0<9» 
9909090St« 
9,»0999'»SJT 
9999090*9» 
oo^smo« 
99991*97^1 
990«*»9T9« 
9909l*9T9S 
9900999rt1 
1999999710 
9900lk040? 
909909009? 
9090090905 
9000099»9T 
9099099*19 
900B0900IS 
900nt%^<lS 

9099?ki99<i 
^OOOJH 99? 
9k??St|9in 

9l)99^119t9 
999^»*110t 
1009991IOJ 
999*»»*! »97 
9999'»,»l tn 
919e9',ni » 
999^9111» 

9990n9MP? 
9999in(»in5 
t^9'»,<99te» 
«9991991II 
9'»191"9?91 
9999»*9»na 
90«9>*i?fi» 
9n99»69?ll 
99J1199»9J 
9999»k9JO» 
9959»knJn 
90^9»fc«<lT 
9999>k9l?t 
9999»*'>J?» 
9999»*1MS 
9999»H»A» 
99,»9>fc9»a» 
9999»»9iSi 
9999»fc9''n? 
9991i99»n5 
9999»k9tt«» 
990l>k9ai? 
9990l0n50l 
9919»»1j9,i 
99in>S9*PT 
9991>ft9601 
9»»99991k95 
9999**179? 
99'»9l9'>r9S 
990999n7n» 
9999»k9Tn 
nniSfkOTtl 
09099'»0»01 
9999109*9» 
9099>*999f 
999919909« 
990P»»9O|9 
9999»60»1ll 
9ft99l99»)« 
199'<»*« 19? 
9919i9|9nS 
990090100» 
1999111119 

Uli 
^IM 
1999 
U93 
1>ft< 
■»9«9 
llfti 

1919 
1911 
"«99} 
>9ni 
1991 
1)19 
9919 
9999 
1913 
9)19 
9)09 
1)19 
9)19 
1)99 
1)19 
9999 
1)9) 
1119 
910) 
9)19 
1)9) 
9)99 
9)0) 
9991 
1919 
1919 
1919 
1)09 
)919 
1999 
0909 
1)11 
9919 
9)09 
9)09 
9)99 
9909 
9909 
9919 
1911 
9919 
9)09 
9)0) 

«IH' 
«1 |«2 
1111« 
SlinT 
»im 
Mil» 
SI 1 16 

*i|n? 
»OIH 
kflliO 
»Olli 
»021? 
00?H 
oo?is 
90010 
*n»o» 
•>0»iT 
»Oil? 
»0ll9 
»II?« 
*0»J9 
•>n»)» 
no»(ii 
»Hus 
H9»S1 
19««» 
inun» 
«1(11» 
»1(11» 
90*0? 
10505 
00500 
10»0? 
S191S 
»1T1? 
»iT«5 
»ITO» 
OOTl? 
»0T15 
koooi 
»0*0» 
ii»n» 
»0*10 
00*11 
»0915 
»09?i 
»1 11? 
»19«5 
»1191 
91911 

111>»10|| 
»»••T5I10» 
90i>»no« 
111011105 
«111«1111 
«1)09111« 
99009111» 

1190 
90JO 
s««0 

«091 
999? 
999? 
9010 
»>?1 
3990 
999? 
900? 
9D9? 
999? 
911? 
119? 
911? 
9199 
999? 
109? 
999? 
191? 
1990 
999? 
999? 
999? 
990? 
9991 
9099 
9999 
9091 
909? 
9991 
9901 
)990 
993? 
9190 
1)0? 
909? 
119? 
9100 
1199 
999« 

9993? 

10105 
901O» 
10109 
9011? 
»0>0? 
»0>05 
90709 
50501 
90505 
»0509 
»0515 
S9I19 
»0125 
»9111 
»oil? 
»Otui 
101«» 
»«»Si 
»0«01 
»9u0ft 
»oao« 
90«I5 
»050? 
»0505 
»9505 
»n»05 
99»0» 
99T05 
90T0T 
90T09 
»0T1? 
90501 
10901 
9090« 
»090» 
10909 
»09|1 
»091» 
»0*21 
91005 
1190» 
11O09 
»ton 

«ftinmii r 
<««ii«i 1 «9 
««101110« 
««i?M 10* 
i«o?M 111 
9««>»I11« 
«on?* 

«oo2»«in» 
»??1«010» 
in«?Ai|n9 
1O02MI1? 
iofl0nn2ol 
««001020» 
I002»i?9*' 
looonolo? 
lioomlo« 
9012»010« 
1fl02»011« 
«fln2»0l2i 
io02»fll2» 
iiO?»0»l? 
«Oi?»0»lT 
«ii?»0»tt? 
100?»P»«T 
irnono«oi 
«fl«100«l« 
1190in«0T 
1000flO«IO 
101?»0«I1 
109110501 
10009050» 
«««010509 
«00?»0»01 
«O9?«>9»0» 
inOt»97n} 
111?*179T 
«00010719 
0O00007I5 
«O02»000l 
«0000090? 
»??15e90« 
9«00ni907 
9012*0909 
91900091? 
1102»09JT 
1002*0921 
*??»S1005 
««02*199» 
«19?*100« 
11009191? 

OIOI?*«««« 
O100O1O1O« 
ooen2»nii« 
0000001««« 
1009090««« 
ooooooo««« 

«««• 
990« 

9000000*0« 
0000000««« 
0009000««« 
ooooooo««« 
09002»«««« 
00002»oin« 
0901009««« 
00002»000« 
00O02»0«O« 
090000010« 
09002»oiO« 
0900?»11«« 
ooeo2»oioa 
0O002»09O« 
000000010« 
oeeo2»o9o« 
09002»0ifl« 
09002»fliP« 
090P2»010« 
0900?»010« 
0900?»1105 
000000090« 
0900200905 
99002»010« 
00002»«10« 
000000990« 
090000090« 
0000000905 
010000090« 
00002»090« 
ooeo2»iio« 
000)99911« 
0»?215110« 
0000009905 
00002»9105 
000000O1O« 
9000?»911« 
90002»0905 
000000090« 
000O00O1O« 
000000090« 
000000O9O« 
00002»010« 

«01 
• 19 
«01 
Ml 
»19 
«91 
909 
109 
100 
?0« 
500 
«99 
500 
»00 
700 
«00 
• 0« 
009 
100 
?99 
»11 
an 
500 
»09 
T09 
«09 
«91 
900 
100 
»09 
509 
«00 
500 
»00 
700 
«00 
900 
900 
100 
»09 
500 
• 00 
500 
»00 
700 
«90 
• 99 
991 
190 
?00 
»00 
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m 
11 
n 
n 
11 
ii 

.'• 

.» 

.»' 
<i 

m 
m 
it 
01 

9»; 
»»; 
9»! 
9V 
IV 
«r 
911 
9»i 
9*i 
91! 
9V 
9V 
9i; 
«a; 
9»; 
911 
911 
9»; 
91' 
(IV 
!)V 
OS' 
14' 
IT' 
ST' 
(IT! 
(IT! 
9«; 
9»: 
nv 
9i: 
9»; 
9»( 
9»! 

»ajT 

JO"« 
ins? 
is«» 

99«» 

IS 
10« 
»?s 
»jv; 
S *Hf( 

3SS3 

Josn 

»9S) 

»»ss 
»»si 
JflSS 
»9S1 
SSSJ 
■jsss 
lini 
>»ss 
»»IS 
»«ss 
»jss 
SSS3 
»»s^ 
»»ss 
50*0 
»9SS 
»«S3 
»»SS 

JS»» 
isss 

1SS9 

980S 

»»S9 
»»13 

3039 
»»so 
«QSO 

»•03 
»»09 

»•93 
• »09 

S| 1 si 

»no» 
si i o» 

si i B« 
*i i • ? 
»mi 
TT^M 

.»? 

.»» 
TT Sv, 
SOI SI 

S0| s» 

S9i or 
0«| |S 
SOI 1 % 

30?9« 
30»OT 

SO'I 1 
OS «0» 

ss^oS 

>«<1 0 

0S»1* 
SOW? 
so<>« 

SHJ» 
S fl » » (I 
ss la» 
S S -J s > 
s n a o < 
S S 'J i * 
ss Jll 
o«?oi 
o^^o« 
00S9T 

0PS9I 
» 0 s 3 » 
SOTS) 

s n T 9 a 
S8T9* 
snn 1 
S»T1 * 
ss«s? 
30»0? 
3B»05 
39»3T 
00»| 3 
OP»l i 
Ofl»|» 

3ss«»si "1  s 
313SSS1 rj  s 
3S0SJS1 H    s 
ssjn^D n 9 
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151715 
53531 ) 
931M5 
155515 

33i>3i 
551555 
551355 
551151 
531513 
13 5 5 5 5 
535551 
535351 

»•f3-7 
111? 
0101 
Oil« 
«111 
n?n? 
o?«s 
1/11 
Olli 
0»1t 
0»17 
Oil? 
Ill» 
01?« 
Olli 
Ollft 
Ol«^ 
fllaS 
0»S1 
1IIA» 
luik 
flai» 
i«l? 
nil? 
mi 
1151 
141» 
om 
17«» 
171S 
«71» 
17)? 
n7is 
i«il 
i»i» 

i»»,*P9 a|i 
5599111101 
151»?90lOfc 
519911010» 
339919011» 
5555511>0? 
95990502O1 
1339110?0» 
5555850111 
55551 »0 I'll 
5199818101 
355555011» 
55911»011» 
5551050125 
5559IT0151 
51551T0117 
95591 701<11 
51531781«» 
5335159151 
5511158(101 
5555551«04 
)513558«8» 
5517»50«11 
513511H8» 
555315t5SOi 
5555150501 
559555840} 
5555110404 
355J150701 
5554151707 
55581 507JI» 
153111071» 
95» 5)50101 
5150140»01 
5555145Q0« 

>1» 
9111 
1111 
9109 
9510 
Olli 
0000 
1510 
OHO 
9101 
9101 
mo 
mi 
9111 
9111 
9510 
9111 
9501 
9111 
5111 
1511» 
9111 
9118 
111" 
J114 
5111 
9111 
9111 
1511 
9511 
511« 
1117 
1511 
5110 
9111 

010101 
01010k 
08010« 
000112 
U8281 
110204 
81020« 
IttOlO? 
|«010« 
onoiiO* 
oiolia 
010121 
010124 
0181J? 
018117 
8801«? 
1781«T 
170«01 
l?0«oa 
211«87 
|t.8tt|8 
oie«ii 
110101 
imofc 
11850« 
010401 
110404 
080781 
fl., 1717 
118711 
180711 
818001 
140*0? 
011«0« 

00019181 
99909701 
90009201 
99099205 
99009291 
90000101 
09999201 
09999199 
99099209 
99999291 
99999299 

09 
01 
15 
05 
05 

1« io«eoi 
00112909 
00001005 
00022000 
00001915 
00000005 
00000009 
0000ia81 
00O00001 
01880005 
09001981 
89000099 
00001915 
11801785 
81001785 
0908J8B5 
0000|7g5 
00081705 
00000085 
09081585 
89880815 
89800955 
00002015 
01006185 
09008095 
00000015 
0000|»15 
00001989 
80011015 
00071955 
09000005 
01000015 
00041085 
00090011 
09001791 

112700 
102901 
112909 
111099 
111190 
111200 
IHIOO 
iii«09 
toiieo 
101490 
111700 
11)100 
111909 
ntooo 
11«IOO 
11«?00 
I1910S 
ii«aoo 
11«109 
119909 
1 1«7Ö0 
11(J111 
ii««e9 
115000 
115101 
155>90 
115190 
1 15(119 
115100 
111409 
115701 
155900 
115901 
1 54100 
114110 
114?01 
154109 
114401 
114580 
114400 
154700 
114909 
114*00 
117900 
117101 
1i7»00 
117»00 
117a00 
117110 
117400 
117700 
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0*11 
8»r 

fl»1! 

m« 
19)1 
I9|( 
1111 
in' 
ID! 
m« 
in: 
in' 
ii 

oni 
un« 
am 
5Ml 
911 
9M! 
on« 
9»|i 
9ni 
on« 
OS)« 
0»1« 
om 
oni 
on! 
oni 
9?»« 
9n< 
0«J1 
on« 
9aii 
ein 
9ni 
oni 
999« 
959« 
049« 
0491 
9»9« 
9n« 
9T|i 
9rr 
an; 
9»9J 
on< 

99911T1» 
1991141» 
1901141» 
1999JSH 
1901J91» 
1991011» 
19111111 
11011111 
19010111 
nomn 
1911911« 
90fl9nii 
19919111 
90110111 
99090911 

10010311 
19111111 
19119111 
11111111 
99991)11 
9911940? 
11910*1? 
11011*1? 
11011TH 
1)111»)J 
))919?1l 
19119'0S 
1911910» 
11910191 
1111910» 
991l?90l 
noio^n 
1001141» 
1911040» 
1991919« 
91919»«» 
19991J9J 
I9919»n 
19110»0» 
19)19»1» 
99090194 
19010104 
9391911^ 
1099111' 
9991919T 
1901111? 
9999911' 
19999199 
9991H1» 
110^?U8» 

99»ft9 
41914 
99»11 
9l9l<i 
09»l» 
9110? 
»1105 
41114 
•mo 
91101 
5« 191 
»HIT 

11 »10 
91115 
5111» 
i.j»n 
aoioa 
mo» 
«1105 
«1111 
59?91 
01 JO« 
»0185 
11?l 1 
1950! 
09104 
Ulli 
99»|T 
495?I 
?11?» 
«iin 
im» 
*nus 
59159 
19«1? 
e9i»95 
fliai* 
ni»i? 
'9591 
1150« 
9951' 
6)4(11 
«94^5 
«i'g? 
'1T05 
lOTO» 
09TJI 
19T15 
50»01 
91«05 
19»05 

9)091 
9)119 
9991» 
9)111 
9)099 
19191 
91111 
9)0)1 
99011 
19011 
19091 
19119 
19991 
1)099 
19199 

19099 
9)919 
9)099 
99119 
11191 
19199 
19099 
1)0)9 
1)199 
9)999 
9)01'« 
11099 
1)0)1 
1)11) 
1)1)1 
1)031 
1)193 
1)11? 
1)199 
99199 
11031 
93099 
99099 
99991 
1)619 
»)•:* 
09(119 
0)119 
1)0)3 
1)19^ 
11091 
9)699 
9)999 
1)099 
9)1)1 

90»14 
00*09 
10411 
11415 
91t?l 
9190? 
01015 
9I00« 
«1911 
11112 
5111« 
1111T 
91110 
Ulli 
91114 

0911? 
10115 
90119 
01111 
10891 
ro?rt5 
in?i9 
51»11 
10ll» 
Olli' 
Uli? 
«Oll« 
0052« 
10551 
11114 
1 llM 
illu5 
00551 
ln«i» 
«1014 
56«1» 
ie»t? 
?05r2 
10515 
T051B 
! rtni 
10405 
lO'n? 
16'15 
«ftT^4 
ion? 
06'15 
lO»^ 1 
16»6» 
I1»6b 

1199 
9910 
1109 
9111 
)199 
9)99 
9199 
9119 
9999 
9199 
1)09 
9101 
1191 
)909 
9109 

9 »M 
9199 
9)91 
1)99 
9199 
91)9 
1199 
9)99 
9199 
9199 
9)09 
9199 
1190 
3199 
1191 
3199 
119) 
)199 
))99 
9199 
91)9 
1111 
1196 
3119 
1199 
119) 
119) 
1199 
1199 
9199 
1119 
9191 
9100 
9999 
9199 
11)9 

190404 
141404 
010411 
111414 
110*2» 
111105 
1»1104 
291004 
011011 
011102 
19110« 
151109 
191111 mm 
20111' 

019105 
150104 
04010» 
120112 
«90>02 
110205 
1'1204 
110101 
591101 
010109 
09011 1 
»»01!» 
010125 
»iPlll 
210»1T 

1«01«1 
950144 
190151 
1^0«05 
liiao4 
11090» 
15(/«11 
1005U2 
111505 
«51509 
M1401 
1»04C«> 
l'9'Ol 
941'1' 
1 ll'l» 
000'12 
190901 
010401 
»10»0« 
iie»04 

9101 
910« 
9101 
9101 
9111 
9111 
9101 
911« 
9101 
99«0 
9110 
9110 
9110 
9111 
9101 

I« f* 
Kill 
9100 
9900 
9110 
9100 
0101 
9900 
9111 
9110 
9100 
1910 
9100 
0100 
9110 
9110 
9l«0 
9110 
990« 
9110 
9100 
9101 
9111 
1^10 
9 9.11 
11«« 
9111 
3111 
9100 
1110 
9i«1 
)511 
3101 
3110 
9i(i« 
9111 

200»OT 
011»0» 
200412 
0«0»1T 
210»21 
011005 
011004 
01100» 
151012 
151102 
191105 
001109 
001111 
OOllltt 
»5 
T 
010105 
000104 
00010» 
000112 
110205 
100204 
00020« 
150502 
ososea 
019109 
010514 
000120 
000524 
001112 
0105JT 
110l«2 
nP5«T 
150«01 
02040« 
020407 
010410 
00««15 
0'0505 
090504 
01159» 
•1405 

On0404 
001T05 
OOOTOT 
250'11 
140T15 
011901 
050»02 
010»9« 
110»0T 

00000001 
00001401 
00000009 
00000001 
00002011 
00001001 
00001419 
09001161 
00000001 
0000159) 
00000011 
00001409 
00001401 
00002009 

09 
99 

oeooo»oi 
00005111 
00001»11 
00001701 
00000011 
00000991 
lOOOO'll 
00000099 
00000011 
00001«09 
00000099 
ooooitoi 
00ei«409 
190O5101 
00001291 
00000491 
09001001 
00000009 
09000101 
00000001 
00000019 
00000191 
09000001 
00000011 
00O00011 
09001209 
09100'01 
00002101 
«0001501 
00060001 
00000011 
O00OOT91 
00000091 
0000079) 
99090011 

117990 
|A7«00 
119000 
119110 
1«9?19 
119509 
1l9a00 
119501 
109400 
119700 
119R00 
119401 
119000 
199100 
119200 
119100 
1l9«e0 
119500 
|«9t00 
119700 
11»969 
I1»»69 
111661 
nomo 
110219 
110501 
110409 
110501 
110409 
119700 
110909 
I 19401 
II 1000 
111109 
111200 
111500 
111«11 
111509 
111400 
111700 
111*00 
111400 
112003 
112100 
112200 
112509 
112401 
112509 
112499 
112701 
112*93 

166 



0»' 
«•1 
A«| 
0*1 

• 11 
IV 
m 
I'M 
ii 
11 
n 
n 
ii 

»■. 

0» 
91 
or 
01 
01 
o»; 
o»^ 
«»i 
01! 
0»! 
O»1 

mi 
«1! 
01! 
01! 
Oil 
91J 
ou 
o»' 
03' 
*f 
Oil 
OJ: 
OI; 
M' 
OS' 
o»: 
OS* 
o»i 
OT: 
on 
0»1 
o«: 
0»5 
0»1 
o«: 

n «1» n 
SMI in 

J10M0 
9mil 
J11911 
insu 
1fl19»l 
501111 
10111 I 
J0191I 
101011 
101111 

111«11»fH 
oooiin*|o 
iiiiio»ia 
mil i»i » 
linn m» 
11*^*19«1 
iii^lii«* 
'»H'^ll 111 
119151 mi 
0911111Ol 
111 a 11 o T 
191« «1 1 1 1 
imilli J 
11 .m i n » 

910? 
9101 
H 01 

9111 
1?0t 

9?n« 
i?1i 
llnl 
Hi1» 
9111 
illT 
11?J 
II?» 
1111 
111» 
11U1 
9119 
9«0> 
11*01 
JtlOl 
1«1 * 
1101 
910« 
1107 
OftOI 
IbOl 
0»fl? 
9roi 
170» 
171 1 
iMI 
9»01 
Hol 
1»«1 
1»H 

109100»'»* 
909110»11 
90HSO»11 
10iiOft»20 
90991100? 
9151<>1001 
509991 m* 
in91?i011 
5091 Hie? 
119901l«a 
991111107 
109911111 
901991111 
109511tIk 

010? 
omi 
Oin* 
0111 
0?0? 
0?11 
0?«* 
oloi 
91«! 
Oln7 
Oil? 
OIH 
01?« 
mil 
on» 
UttO 
91«« 
«111 
1«01 
0«««» 
ia«» 
nn\? 
omr 
oi«s 
on* 
0*0? 
n»ol 
070? 
n7ni 
07«« 
n7l? 
«711 
1»M 
ntnt 
0»«^ 
i»i* 

iiiosi»o« 
loioiotn 
111110»!* 
1l90i0»?l 
199111001 
1901M10* 
10001100» 
199011*11 
19901110? 
1090*110« 
199J1I101 
•19191111 
119»1I1I« 
199711117 

0101 
am 
910» 
911» 
0>0' 
0?01 
0?0» 
0101 
0101 
0101 
0111 
5«1» 
01?1 
Olli 
1117 
01«1 
0|«t 
0151 
laoi 
o«o» 
1109 
0«|1 
110? 
110* 
010* 
OftOl 
1*0« 
0701 
0707 
070» 
171? 
9^01 
no; 
1»C i 
no* 
1»0» 

1*1« 
9*00 
1*00 
*««n 
I*«« 
0*«« 
9**«0 
Oino 
)**0 
?ono 
Oinn 
9*on 
9*oo 
9*00 

3 
9 
9 
3 
9 
1 
9 
9 
9 
9 
0 
9 
0 
9 
9 
9 
9 
I 
9 
0 
1 

9 
9 
1 
9 
1 
9 
3 
9 
I 
1 
1 
I 
? 

9 
9 

OOO^O» 
0«>0»i> 
noo»|T 
1»«»>1 
001001 
*nioo»> 
«■1100« 
01101? 
|?110? 
0*1105 
oonn* 
0*1111 
«*111 -I 
00 

0101 
0104 
010» 
Oil» 
0?01 
o?o* 
Oi»0» 
010? 
010« 
010« 
Oil« 
012« 
01?* 
oil? 
OUT 
01«? 
01«? 
0«01 
«««u 
oaoT 
««1« 
0«1 1 
0101 
010«. 
«10» 
«601 
0*04 
«701 
0707 
«71« 
«711 
0*01 
n»o> 
O»0tt 
0»C' 
n»0» 

O900l8nii 
09000001« 
000909011 
0000«10i« 
ooeoA7**i 
OOOOOlflll 
ooeoo»oii 
090009011 
nooooioii 
090000011 
910001*11 
000007*11 
000020011 

0*1 
Oil 
Oil 
Oil 
Oil 
0«! 
••'I 
Oil 
111 
on 
911 
Oil 
Oil 
nil 
111 
0*1 
Oil 
Oil 
HI 
Oil 
Oil 
mi 
«11 
«11 
0*1 
911 
mi 
mi 
911 
nil 
HI 
m« 
Hi 
911 
mi 
on 
r,ii 
Oil 

0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
n 
0 
0 
0 
1 
I 
0 
0 
n 
0 
I 

12»00 
1 1*0* 
11101 
1 poi 
1 1101 
1 laoi 
moi 
1 1*09 
11T00 
11*00 
1 1»01 
14000 
ifiion 
i«2nn 
mm 
1 aam 
10100 
1«lkOO 
1*709 
1«*00 
ia»oi 
11*09 
11101 
i5?0l 
moi 
llaoo 
15100 
18*00 
11T01 
1 5*«i 
11101 
mm 
mm 
1 »'09 
1*100 
mni 
moo 
1**00 
1*709 
1**01 
i*»nn 
1 7101 
17101 
I 7?09 
1710« 
I7a09 
17110 
1 7*00 
17701 
17*01 
l7»on 
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It»» 1            0*19 J             0»19 1              0*11 3             8»l| 0911 81119808 
Ot|» 1            Olli 9             9«l« 0             0*19 1             A«U 0917 81119108 
»n« 9         0«I0 1              0«|« 1              9«>8 9             0«I| e«ii 01111?80 
0*1» 1             Mi» 5             100? 8              150? 9             1001 1009 81119100 
19)« 1            199« J             1009 8               1001 )             100» lOOfc 091UttOO 
19)* 9            I90T 5             190« 0               100« 9             100« 100« 8)119180 
I9IS 9         Die 9             191« 8                1011 9             1911 101? 9^11»»00 
•91» 9            1191 3             1101 9               110? 3             110? no? 81119708 
1191 9             I19S 1             1101 i         no« )        no« 1109 89119108 
11)9 •s           119» )         nor 9               1187 )            1101 no« 011*l«g8 
in« 1           119» 9              1119 8              1119 3        mi nn 8')11»800 
IUJ» 1           Hi» 9               111) 8        mi in« in« o^niieo 
im 1           1119 1        111k 9              111» HIT 0311»209 
* 0911«100 
• 01I19«00 
• i »j^CTn^     i 'V»fc,L»*l 8911»108 

0'91 >            9191      ( )             910» 9              118?     ( )             0101 0101 8911»k0e 
(Mitt     ' »            MCtt     ' 1             9189 9               8181 I             910» 7»0 0101 89111700 
91)T     < t             HIT      < i                01«« 9                 0101      ' )             810» 010« 0111«189 
om    ' )         9119    ; 1             9111 9                 0111       ' )             811? 811? 8111»«80 
ein   ' i        mi    i t             9?0I 3            o?o>    ; )             8?0? 0101 891?9988 
9?)1     ( i        fi?i«    < »             9>8« 9             9199     ' )            9J09 028fc 8H>0181 
e»)*   • 1              «?flT      • 9»8« 9              8?99     f 1            010« 8jfl» 811?9?91 
0»l«     I i        o?n    • t             9?11 9              8l0|      ( 1            0101 Jun 018? 811?0100 
9»)?     t 519»      ' 1              9101 3              0101      t 1            8101 OSO« 891?0a88 
919«     • M9S     ' 318» 9              8187      { 0101 810« 091?9908 
019«     • 9119      ! Oil 1 9               811?      ( Olli Oil« 911?9»89 
9M9     J ill»   : 9l|T 3              8111     ' 1             811» 0)20 891>9799 
0»»i      ( 9i??    : 91?1 9               H?tt      ' t        *us 012k 991?9«09 
M?»      ! OIJI      J 91?« 9                 0110      ' 8111 Oil? 191 »9«91 
O^H     1 9114      5 9111 9          on»    : 0117 OUT 991»18fl0 
9119     3 Ml«     1 9 11» •)               A1«0      • 01«( 01«? 991»n98 
9»»9     • 31««      ! Hal 3                8l«l      ( 01«» ei«7 991»1>09 
9H*     ? 11»«      « 5198 3               8111      ' 0191 0«01 991*1108 
8»91      ! H9?     3 9«0? 9              9«fll      ' 8«01 0«0(i 091»la91 
9«)9     1 9»99      J »«8      9'iOS )             QUO»     ■ 9(19» 0«07 891»lie9 
oa)T    ? ,      m«    a 9i((l1 )            8«o«     ! 880« 0«|1 591»U05 
nm    i 9»n    3 8«I2 1              8«1?     1 9«ll 0«I1 191»I701 
9911      i) 9151      3 9101 1               810?     5 8S0? 8101 591?1109 
89)9     9 910«      3 318« )             9989     1 918S 098ft 991?1«09 
099k     0 819»      3 9987      , >             Ol«B     0 810« 818« 99i??i8n 
09)«     3 3491      9 3*01 1              8»0?     3 8»01 8»01 .1>?180 
Ok)tt      ^ 3*9»      3 9»0?      j )              0»OS     3 810» 018« 091>2?98 
0*)»       3 9TH      9 170»      ( 1              870?     1 0701 0701 891»?190 
0?)o     i 979«      9 9701      ' 1              5701     8 8707 0707 19l?2«86 
or)*    i 079»     9 370»      • )              070»     3 07C« 0710 89'»2509 
OMi     1 971 J       9 97|1      ' 1              871?     J 071» 87n 091?2»98 
0»19     1 571«      3 5711 <              1711     0 8101 0*01 OM»2709 
01)?      1 319?      3 5»Ol      ( )              8»0I      1 0»01 8«0? 0»1?2180 
0»)?     i 3»5?      9 9»0l      ( I              0»fll     3 0*0« l?oo 0«0u C91>2»90 
0»)U       1 5»5i      5 3»01 1              8»Ok     3 0«0» 0«0T 99|?1509 
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->•)» ^ 5»1T 9             1«1« 9««9 ) 990« 1 0«0« 0 911»1190 
911» 9 HIS 9            9»ll 0«1l 1 )«I1 0 99»? 0 911M?09 
0*1» 9 9»M 9             9*1« o«n •\ 6«lk 9 0917 0 011?1»09 
0»l« 9 9»H 1               9»|» 9«?9 H 9«?1 1 9921 0 111>1099 
9I»> 9 n)!l 9              190? 19«J 1 199» ) 109» 1100 Oil»»»19 
m« 1 m« 1             199» 199» 1 190k 0 lOOk 0 91|»lk09 
njT IS nif 9             190« 1908 1 1909 0 1009 9 9im791 
in« 1 mo 9             1)|9 1911 1 1911 9 101? 0 01171900 
n<? 9 nn 9             •. 1 91 ll«l 1 no? n»?o 110? 9 911?»90) 
m^ 1 mi ;?)     H9» 119a 0 llOu 9 non 0 911>»909 
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31 Function table 56 has been defined to provide the distri- 
bution of maintenance actions at the PNI conditional upon 
detection of maintenance at the PMI. 

32  Function table 57 has been defined to identify the rela- 
tive probability of maintenance by subsystem at the PMI. 
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33        Fullword  save value 191   (X191)   provides generality with 
respect to platoon size. 
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34   Fullword save value 189 has been established to Identify 
the PMP interval in tenths of hours. 

35   Fullword save value 193 identifies the number of "week 
end" nonworking hours per week in tenths of hsurs. 

36   Fullword save value 194 identifies the number of aircraft 
required for the first mission of the next day.  It is em- 
ployed to determine whether or not maintenance personnel 
should be required for overtime maintenance at the end of the 
day.  If this save value is not defined, no overtime will take 
place. 

37   Fullword save value 190 has been identified to establish 
the PMI interval in tenths of hours. 

38   Fullword save value 192 identifies the number of working 
days per week. 

39   Fullword save value 195 identifies the number of days 
between calendar inspections.  If no calendar inspections are 
to be performed, input a dummy value of 30,000. 

40   Fullword save value 196 identifies the window for 
calendar PMP activation.  If no calendar inspection is desired, 
input a dummy value of zero. 

41   Fullword save value 197 contains the number of TBO 
components per aircraft.  It must be a number less than 25. 
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42 Card 1805 (ZZB) has been generalized with respect to 
platoon size by the use of save value 191 in place of a con- 
stant in the logic. 

43 Card 1809 has been modified to assign a random number of 
hours which is calculated through variable 2 31 to parameter 
40, that is, the initial hours on the aircraft.  Variable 231 
generates a 6-digit random number which is then taken modulo 
save value 189 which is the input value of the PMP interval. 
Thus, this assign statement generates values for parameter 40 
which are dependent only upon an input parameter, namely value 
189, rather than logically dependent upon a constant, as was 
the case of the original UH-1 model when this assign statement 
generated values for parameter 40 as a function of random num- 
ber generator 1.  Thus the original UH-1 logic always generated 
initial air frame hours in the interval 0 to 99 hours. 

44 Card 181010 has been added to assign a random number of 
hours since last daily inspection to each aircraft through 
variable 237. 

45 Card 1816 has been modified, due to the increase in model 
size, to facilitate a 24 aircraft platoon. 

46 Card 1818 hns been modified to accommodate a platoon size 
of 24 aircraft. 

47   Cards 1824 to 1828 have been modified to ensure against 
certain rather obscure situations; aircraft could be subjected 
to extra erroneous PMI inspections which originally could 
arise in the Government-furnished UH-1 model.  Modifications 
to the logic shown in these blocks insure that this situation 
will not occur.  The logic has been changed by testing param- 
eter 35 for a flag to determine whether or not the aircraft 
has just received an intermediate or a periodic inspection and 
therefore, has its parameter 35 value flagged at 999.  Also, 
cards 1825 and 1826 have been generalized to be functionally 
dependent upon variables 234 and 235, rather then logically 
dependent upon constants as was the original case in the UH-1 
model.  Furthermore, the tests in cards 1825 and 1826 have 
been changed from a test less than or equal to, as was the case 
in the previous or original model, to a test less than.  Again, 
it is felt that in certain obscure instances, the logic of the 
original model could allow aircraft to slip through this test 
and not undergo PMI or PMP inspections when really required. 
It should be noted here, however, that any of the modifica- 
tions in this area of PMI, PMP interaction generalization were 
irrelevant to the original UH-l model.  This is because the 
original model requited that all aircraft receiving PMP or PMI 
inspection would go through a test hop.  In the case of the 
CH-47C and HLH, it is felt that an intermediate inspection 
would not require t: test hop.  Thus, this eventuality arose 
where PMP inspections could be erroneously duplicated. 

184 



»T»:«»»T ojTtNe 

^«^«•T   CT^'LC^CNT   IJUJjTlNf 

^m 

M* 

©- 

»J8I5W 
»8SI3«I 

«ISISN 
»8913«* 

»SSIIN 

M.I 
I« 
•l.tfll 

•k.V»S7 

MiTtiLize 4MM»-*e «auti 

M-14 

t*C 

© 

9IJN 1«.V«tAt 

Tv Ik 
TV II 
913V 11,1 
9T   v» •IS.VM.MLHI 

9T   Li <MM.V|S9,fta>«lf 

INSÜtlS   04TV9T   *   9fC0ND  P*i 

Tf9T  ro«  CiLei!)*« *•<» 

185 



--■^1- ».»— 

48   Cards 1829 and 182910 have been added to check flying 
aircraft to see if they need a daily through Boolean variable 
20. 
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49   Cards 1973 through 1976 have been modified to tabulate 
flight time based upon input parameters in function 4 rather 
than based upon constants in the logic, as was the original 
case of the UH-1 model. 

50   Card 1977 is a modification in the original logic of the 
model which accounts for airframe hours of the aircraft. This 
logic change is necessary to ensure that the total number of 
aborted test hop and mission flight hours are accounted for 
within the model. 

51   Card 1994 has been modifier' due to the change in save 
value numbers generated by modifying the model to accommodate 
24 aircraft. 

52   Cards 1995 through 2002 have been modified similar to the 
previous set of blocks to ensure that flight hour account- 
ability is functionally dependent upon input function 4, rather 
than logically dependent upon constants equal to the mission 
length as in the UH-1 model.  Furthermore, modifications were 
made to card 2001 to ensure proper accounting of all test hop 
hours on parameter 4 0 for each aircraft. 
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52 Cards were modified to generalize flight hour accounting, 

53 Card 200910 was added to flag aircraft that have flown, 
with a negative 720 in parameter 46. 

54 Cards 2011 through 2016 have been added to the original 
logic to the UH-1 model to ensure that an aircraft which has 
just received a test hop and has aborted this test hop is 
routed properly and does not go into the PMI or PMP routine 
again. 

55 Cards 2018 and 2019 have been modified to make sure that 
the flight hour accounting on aborted flights is functionally 
dependent upon input function table 4 rather than dependent 
upon a constant specifying the aborted mission length.  Var- 
iable 18 Lakes the value for the mission length input through 
function table 4 and divides it by 2. An aborted flight will, 
therefore, take one half of the function 4 value rather than 
just having a constant built into the logic. 

56 Cards 2020 and 2021 have been modified due to the change 
in save value number generated by increasing the model size 
to 24 aircraft. 

57 Cards 2022 through 2025 have been modified to generalize 
accounting of aborted flight hours. 

58 Cards 2026 to 2031 have been modified to generalize the 
model tests for PMP and PMI aircraft. 

59 Card 203410 was added to flag aircraft that have flown, 
with a negative 720 in parameter 46. 
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60 Card  2092 has been generalized by using a save  value  in 
the  shift control  logic rather  than a  constant. 
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61   Card 2100 has been generalized by using a save value 
in the shift control logic rather than a constant. 

62   Card 210201 has no impact on the present model. 

63   Cards 2111 and 211110 have been added for the daily 
inspection test.  Mark 46 puts the present time in parameter 
46 of the aircraft currently at this spot. 

64   This change to Card 211510 is necessary for proper 
activation of the daily routine. 

65   Cards 2122 and 2123 have been added to ensure that an 
aircraft that is in the daily routine and has just previously 
come from an intermediate inspection will not erroneously go 
back to the intermediate inspection routine. 
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66   Card 2199 has been modified to generalize the model with 
respect to the number of TBO components per aircraft through 
use of save value 197 rather than a constant in the logic. 
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67   Card 2200 has been generalised by use of save value 189, 
rather than a constant in the program logic. 

68   Card 220010 has been added to zero out aircraft time 
since last calendar PMP. 

69   Cards 2226 through 22 36 have been modified or added to 
the original UH-1 logic to allow for the detection of fiiluires 
at the intermediate inspection and to do away with test ho^s 
after the intermediate inspection.  This logic is consistent 
with the baseline HLH and CH-47 maintenance concept.  The 
maintenance concepts for the UH-1 model used in the baseline 
Government model did not provide for the detection of mainte- 
nance at the intermediate inspection. 
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70 Card 2302 has been modified due to the expansion of the 
model to accommodate 24 aircraft. 

71 Card 2323 has been added to the original logic of the 
UH-1 baseline model.  This block ensures that the values cal- 
culated in certain save values are proper.  The original model 
was defined without this block.  Whenever more than 10 mainte- 
nance actions were generated simultaneously, the accounting of 
these maintenance actions overflowed into save values which 
were used for other functions such as monitoring the engine 
changes, the maintenance actions determined at turnaround 
inspections, etc.  It is felt that this block is extremely 
critical to the proper actuation of the model.  Since not 
having this block in the model allows for erroneous tabulation 
of results, a great deal of effort can be expended to find out 
why the model is accounting for engine changes when the main- 
tenance concept does not call for scheduled engine changes. 
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72 Cards 2376 to 2377 have been generalized in the manner 
previously discussed to allow the  tests tor the PHP and PMI 
inspections to be functionally dependent upon variables 234, 
235, and 236 which are subsequently dependent upon input 
parameters save values 189, 190, 195, and 196.  Thus, modi- 
fication of these blocks adds generality to the model and 
provides functional input dependence, rather than logical 
dependence upon constants within the model. 
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73   Card 241,1 has been modified to make the NORS test a 
greater than rather than a less than or equal to as originally 
employed. 
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74 Cards  2607  through 2608 have been modified in  the manner 
previously discussed to ensure against improper activation of 
the PMI and PMP logic and also to generalize the test for PMP 
and PMI activation. 
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75   Card 2619 has been added to allow model activation with- 
out a daily inspection. 

7€   Card 2637 has been added to prevent off-shift maintenance 

77   Cards 2638 and 2639 have been added to provide accounting 
of NORS delay time. 
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78 Card  2774  has  been added  to prevent off-shift maintenance. 
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79   Cards 2776 and 2777 have been added to account for NORS 
times by aircraft and platoon. 
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80   Cards 2888 and 2889 have been modified to allow for up 
to 24 TBO components. 
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81 Cards 2990 and 2991 have been revised to define new 
save values as a result of increasing the platoon si^e to 
24 aircraft. 

82   Card 2994 has been modified to allow for 24 TBO com- 
ponents. 

83   Cards 2998 and 3002 have been added to account for NORS 
times. 

84   Cards 3008, 3012, and 3023 have been modified, due to 
the save value changes generated by increasing the model size 
to 24 aircraft. 

223 

. 



r —r. ■»»"i-' i » ii imi-n.iiwuii" warn wi^cmni,in ■ u i ffmn um 

««•«ua 

© 

© 

8 

»»-m 

t|«OS 

© 
4»M5i 

© 

M^SI 

49<4S> 

4»«?? 

»SSIJV" i»m9 
»sins I.VMt 
9«^*v4|,ue iMi*,<f\m 
S4tft   »LJI |/199*.V1S2 
L0!>» 9.4^-15 
S*v!v»i%u» S9^.V)9J 
S»vE<4Lüe nstt.yini 
49SISM k«<1 
4SST?S \,*>H 
»S^HN 2.991 
49913^ l.lll 
•49?ISs «,TTS 
*9st;^ 9.1491 
»S9I5N T,tf2l| 
94VCV41.UC vm,v?i5 
T!9T  f •».«»»i^^xai 
94vev4i,ue fc9'>.«/ll4 
94vEv4LU; l*J*.^?t9 
499ns ?.««) 
499nN I.ia>4         n 
499t3<< i,»ro 
94</!v4LUe • ».»(»ifc 
499nN 2«.<1 
499ns 5-.<l              9E 
»e9T M» •1.k91.4»Stt» 
LO"«» 1,49419 
Te»'(?»(4Te 
94tfev4|.ue T()9,^?tT 
499nv I.Z>I 
»99ns ».|4>» 
499ns 9.291 
499I8S a.701 
94i/Et/4LUe »0.tf>l» 
Te9T   Sf •a,T»«.«9MSi 
»99ns l».1 
49'jns t».1 
499ns l».l 
499ns !♦•« 
Tt4S9r;ft .49XS0 
94v!V4LOe 729.V220 
499ns 1.224 
499ns 2.201 
*99ns 9.72» 
94VEV4LUC 0,v>i« 
TI9T  se •J,790.4m5s 
499ns l».1 
499ns 2».l 
491ns !♦.! 
r«4S9'*« .49412 
94rffV4l.Ue 759.tf2?l 

E9749ua9»l 94WEV4(.UE S09. FIB SOUS /4V4IL, 

J» 94VE s?9 »19 S098 Tl C4LC. 4V4IL 

ni29T990 
D9299P00 
992*9100 
09'«9200 
99299900 
99299000 
99?99909 
9>t299ft00 
99299700 
09291900 
992*1909 
99299009 
09299190 
09299209 
0929*909 
092**400 
992**900 
092**600 
092**T09 
992***00 
092***09 
09990000 
09990100 
09999209 
09100900 
09900*00 
09900900 
099"0*89 
09900700 
09900*09 
09990*01 
99j9inoo 
09991100 
09901209 
oesotine 
09901*00 
00901900 
99991*00 
09991700 
99901*09 
099M*09 
00992999 
99992109 
OOIJ'S^OO 
00902390 
099n2«CO 
99992900 
09992*09 
09992T00 
09992*90 

224 



r 
r_—^——-•'  

4S<T?>i ?.<1 l 
^:äH »S<T5s ).«l1(6f»?) 

rm s» M.<i.5C<»C 
»SSI5N IT,?^ 

«SiVfVituE >♦,»>.»IT,^J 
Si^JVil.JE M»,»l 
st^frfiuue «/»»♦.»J 

):»c icn» >o:«9 
TEST   C «d f <.*).<o.-):of 

• 
«ssi;^ 

^:iti li'f»» 
»s»n»< >.?? 

5:»8 »S^I-.v I.<la 
?:•' »SSI}" 5.x«>(.S,»?l 

-•StVtviLUE ?*.1<»*2.*S 
101» ».i:»» 
i/n» ?f3C95 

»TO T*4^srn .»»f» 
MMOi «$913^ l»f<1 

*99I3v ?♦.<« 
«SSISM J»,<i 
»sm^ a»»<l 
»S9t;v ^♦,<» 

»8SI51 »»,41 
T»4^Sm ,*»-a<i 

»ff* Si^Evii.uE M5»rf?29 
»»«/ErfiLJE 18».i/2}} 
S»L1T i.?:»? 
»J»»!« 
TE»"«rNIT! 1 

«;«« MSI5N I.<1 
MJI3M S.>«<1 t5»7) 
"St^EViLOE !*.a.i7.Pl 
»»«/Erf4i.jE V}7».»1 
9ti/E^tl<UE S?».*S 

»»€6 9ti/Ei/«;u; • ?»,>«1 
94^Erf»LU£ !»rf,«»i 
S»rfE/»i,j» vm».'«! 
StyE'ti.UE k8fl»,"«l 
9»rfE^*LJE «M8a*,<M 
mmiMt 1?10».>«1 
9«i/E</4i,uE i/l»«».'«! 
StvE^i^üE »TJ».<t 
SAvE^i^j! i/l9a».<4| 
«»^Evitg? tZTJ»,-«! 
TE»«T*«TE 

»US T»9J.«T! 9 
»»*E*»l,uE 14»,-1 
«»VEV4LJ! 4»»,'*I 
TE^^INiT» 

»-•c« TE^I^T» 
1»T» »»T3i»IT» 3 

OMMaOO 

81»nJT09 

nifnaion 

«Mt^aaon 

n?xn5>»»8 

Pij^SoOO 

ni8^59nn 

«H161 ft*» 

8'»J«6509 

«s|Bfc«88 

8Hir?öo 

n35«TaB5 

BmT*B9 
BHITTBS 
BUBTABB 
BUflTtOB 

225 



'"T""""-»"!»" ■ ' 

85   The START card has been modified to uupprss the output 
of the GPSS chains and give 5 intermediate outputs. 

This card should be tailored to the specific needs of the 
analyst by referring to the IBM GPSS manual. 

86   The output editor has been modified to contain the base- 
line CH-47 mission and maintenance concept narrative. 

Also, the output editor has been modified to accommodate a 
platoon size of 24 aircraft. 

226 



W^" 

ow4'j:« 
)»T»1 »8915»« 
5«T»» i9</4vce 

re^T c 
5»T4»    ( »9^4^:» 

•Ol» 
0</4^C» 
rut e 

5«T41 ovt^ee 
rtiws»»« 

Jit»«    ! Urfcv4t,ue 
i4^e«/4Lje 
rM««'!« 

5IT4fc    < it^e««iaue 
I4vei/4i,j; 
r»4<<9»e» 
.«ST 

tfT^ |T4»T Ü 
UfC 
••»C£ 

e-j; 
»•*:E 

? rf*T 
••»:» 

t rftr 
i»4c; 

a           i f?«T 
*tTH    f< IC-*   9I"»JU*T 

»•»:E 
a r»»T 

IMJ   HljJ »9 »e» »T^: 
I»*:J 

8 r»<T 
*                ' rE«T 
4             ' '£*T 
4 'e«T 
k             ' 'e»T 
S 'E<T 

«»»:£ 
a           i '€«1 
i           1 r'.T 

'JJ^T^J    1 '■<! 'r^SJJi 
ft                ' •E«T 
«:»*!•> ji .69  »tI5-<T 

l»«C» 
>        i err 

»•»« 
a        i 'e<T 
■JCCJ» » vr»*   no   » 

•«:c 

ft) 
.<• 
19 
22«.<0»04T4ft 
10 
.5IT*? 
no 
22«.<0>04T4ft 
10 
94T41 
90-.va?9 

34T4 J 
M-.«/?',. 

94T»? 

»-4*   *   t   *   9MiiL«TI3H   «09?^ 

V?   »t4T99«*   1»   9r«TCCN   »»<r   ^fuTC1»T£»8 

1*^11   >R959*<   :*»N9I9T?5   •)»   <»JV»N   rLftKS   '>4»9   P»«" 
TW   r^T£9V*i.   :o«/J«T^5   4   '1H   *CFi<   Pf^TT), 

T95T1V   Lf'T-«   19   1,S   ■<1J»9   «TTH   4   l£«4,J0  0'     5« 
jfT   r^«   Tnf   fnj»   •;*<   »rjn^, 

k iH--t JC-^E^J.E   JJ^f'-S HZ*  't>TNS ^4» 
▼ nj »   4HC»4»T              J810 1 41PC»4rT 
150 J   4t»:P»»T               1150 < 41PCP4rT 
1»0 5   4f»:»4rT               UfO t 4IPCQ4PT 
ft09 1    4T»C»4FT                JT50 < 4lPCI»4rT 
•?0 )   4I«:P4rT 

T-<!»   'LU^T   ;0^9t!>fB4TT3»l9 
T4<^^9»   4t»:P4»T    »E40V    4T    »li    Tt1E9 
■)   »:>MS    I^T!(»rf4u9. 
T9^t5^   FLl;-«r   J*   P;)9V<L?   J»   TT   Tut»»»   MINJTrS   4P 
Tl!.*   4PT£*   HH   T«lTE«rf4i..    »LlS-T   19   «CBU<»BfO. 

4IMT£^4«(:£   Cl^rC^T   9T<Jt4''£'5 

•»IiM:   '»4IWT»^4^C£   T^9P»:TinN9 

011O9000 
059'»9100 
nnn9>00 
O'tsivino 
nM«9oO0 
0^90950^ 
09909400 
00909700 
0^9ft^<00 
009^'POn 
OOI^P^OO 
0S9«9100 
OljnO^OO 
O^91»900 
Oil^OOO 
0t9"»900 
O^I^'ftOO 
(»^9'«»T09 
09Jfl9POO 
POint'OO 
0^919«00 
09910100 
0991O'OO 
09110900 
p^9iOaOP 
01919900 
01910*01 
0091»TOO 

CEO01919P00 
Oi9«0«00 
Oi9'10«0 

rLv«oi9i1100 
009«1»00 
01J11900 
01911000 
«1911900 
0191IftOO 
0191ITOO 
0,1911(»09 
01911*00 
0191?000 
Oi9l?i00 

•0i9i2>00 
0i9l?900 

Te»«oi9l2o00 
01912900 
0911?ftO0 
01911TO0 
019129O0 

•01911PO0 
01919001 
91919100 

227 



9»K*   T 

« 
Tt«f :■* 

i 

« 
»T   T^» 
* 

> 

to 

1» 

I» 

T£tT »(11 

•»:»            1 0^ 
fgT                    »»tVr^TtV?   ««»lNTtN»«*Cr   1»TL.t   f»<»0)    T«iSMCTIONS   ^CCU» •0,> 

T-4E   4T»C«»»T   44)   »uO'i   1»   »VfB»   T2   OjM   1»   <<3T   rt.»l»»6. Ot 

£<T               ".»TMr'-JiM:« »fnsissSu  »«!  iWitL'SLC  9»Trff|N osoi 4IKO .ni 
I«*; T^! $««/!^ ^»* »LYTN; .»»«no »»« *»f< oo 

»TCT'VT    4H-»»rT    t;   <«frT   T-««    *19ST    «DSO^    If^lMn   (If   Mf»T   0»» 0^ 
•4:»          i o»» 

»4Cr               j 81 
e*T                 4M   t<4TC»««!0I4rE   J   8»»CTnM   19  P'RPO»^")  fvE»»   \n »85 
TJ»9 81 
•4C£               1 «1 
E»T                 ')434Mt24TT3<44.1 «•4lMTE»i4^:»   l^LJOSS   »M   TNTE6*»T!9  rjlR.n^ 
•W   i44nTEM»*JC»   C»»»BlL'T* HI 

E»T                    3»»   r^itP^E^T   Cl^aD^ENT   «(4I<4T!N4NC£   I<   PfPF3B<4E3 «81 

|»5T   LCVCL. 

n 
«19 

n 

•4C» 
e«T 
B4:£ 

•»:» 

JUT 

*4Cf 

! 
;i'J'>»«S4TI3N   1»    <tilS   9T4TJ9       T9   4   OJMMV 

1 
»1/41, J»TT3<i 

\ 
9»9T:   C^»»'C   ^T99nM   4VJ3   <«4I<JTEM4>JC»   aMTLlST«» 

*3MTm.»   "<T99T3M 
1 

H»:j*M4TnM 

4T»:»»»T 

T4Tu   SJ-9E» 

9 
1 

• ««M.i/I.K««.«» 

s 

•'T9ST3N9 

C4.L?3 

•»»^»•»/(VV* 

-199ln*(9 

ip 
»»^ 
31 
89 
81 
«i 
11 
01 
m 
ii 

89 
m 

• ii 
81 

• 81 

81 
•»?2b«0i 

m 
81 
89 

•«?2T»89 
81 
81 

•»?28*li 
89 

9H?88 
5M908 
JiSaei 
515988 
5MfcOP 
9'5T89 
51 Ht") 
515988 
9'uioi 
9iai88 
9i«?68 
510988 
9« oano 
910988 
9» «*81 
51OTOO 
Ji0*81 
l\uooi 
915«81 
915180 
5lS?88 
9«5901 
915088 
515580 
515900 
9'5T80 
515*80 
915O08 
91iiOO 
51*100 
91S>8i 
914980 
51*000 
914580 
9i4«.81 
514T0O 
514080 
514008 
51T089 
517100 
917>00 
51T908 
51T08O 
51T580 
91T480 
S1TT88 
517«00 
51TOOO 
51M08 
91S103 

228 



s»*ec 
U T»irT 

IJ TE«T 

S»tC£ 
«j      Te«T 

tfftttt 
s»4:c 

»j      TKWT 

s»»ct 

«•«ce 
tj      Te<T 

15 Tt<T 

9»4:c 

s»4ce 

»•»et 
13        rttr 

IS TC«T 

J»*ce 
1J       rewT 

,*/tttt 

1) TC«T 

15 TC«T 

is      re«? 

13 TE»T 

9 ■(»So,?/(«(• 
((?Sa,2/i.KiK,i« 

' «»»IS.?/««»■ 
•(2«S>2/1.Ki<.lt 

■ X2f6.2/i.ir>(.xf 

7 '«tor.?/(iv* 
• liyiT,2/|.K((.|f 

8 •>l09«</(X«t 

♦ «(Mt.'/IXK« 
■ «2?«.2/i.K««,iri 

'0 •itl9>{/(«irt 

1? •l212»>/«IKf 
■I2k2f2/1.«(«.>• 

«J •K2t3*?/f«K« 
•«2fc}.2/i.«««,»• 

" •«2t«*|/((i(i 
«'2*a,2'i.lf»<.«» 

" 1(219,'/in« 
•>2feSf2/l.Ki<lXf 

'» •«?lfc.?/«<«• 
• «266t2/1 .ir<«tVI 

IT ■<IIT,2/»(|« 
• x?k7,2/!.irii.v« 

H "2iB.?/(«(• 
• <269«?/t.K(l.K(i 

• «?T0,2/I.|t««,»i 

»> •(22l.?/viv« 

03114^00 
• <22*ai) fifi 1100 

AlSlStOO 
0^119900 

•i2se*nisi8keo 
0MHT03 

•I2)|*n^li9«00 

OSl«»!»») 
•X2S2*0^5t«?0n 

93^1»I89 
nm "»oon 

• l(2SS«O^S19«eO 
fttsmoo 
09J1»T08 

OH' ••na 

•i2S«*e^s2oieo 
'»31>9208 
91!>9199 

•«2Sk*n)]?gae9 
9H?9999 
«M»9k99 

■«21T*niJ?9T99 
915?9§99 
93S^3«gg 

•«2»i*911>l«99 
9(»S2tl99 
0U»1?99 

•«21»*«3J?1599 
90S>ll9g 
091?H9n 

• v2«0*«nY>U99 
9flS?17g9 
g9S?l«9e 

• «2«l«9912M9g 
gii22gng 
931^2199 

• V?«2*C)3S?2?99 
nis?2ig9 
99S»2agg 

•v2aS*93J22Sgg 
931?2k99 
99i?2Tgg 

•v?aa*g^s22«9n 
993?2«99 
mj'jggg 

• ir2«««gn?jj99 
93S»S299 
ft"» 1121199 

• M2«»*CM>5aP9 

229 



(I/VIM KerifZ/I.Kd.H                                                                                      0017190A 
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• >/iriv« ■(?7s.2/i.ir>(.iii                                                                  ooi>««oo 
ej'JT 005?5000 
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i        TJ«T T»rt               fj'jfQ ?'          tHHt,                NUHBe« o^ «OOSJSSOO 
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a»%,?/»tf atai\,2/iittt.tt»                                                                                    AOS^kftOO 

S»4:E I                                                                                    ojvfcm 
%            T»»r 2                           •(>T7,2/x((t                             •Xlo2«2/2L«XXlX*09S?b900 

X«                      11)27.2/<V«a >xS52,>/>LKeCC.X««                                           09S2M00 
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!"cc     » •«•«.»'«LM«.««. ojjjj,;; 
T"T MIU ?1J...        •*^8!;!i,(ü!• •«siLi/iL««.«!?!?"!! 
e.T •«SM.2/K«!« •«•>».?/2Lit«lt.««. •(•OinMOB 

0BS1{7fiD rttJ ..,1. .11- - ■<»§•;»/«««• "Sia.t/iüuK.x.eonmo 

• X543.?/>!«• •tUl.f/fLutt.**9 09S1S«SS 
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2/2L.Kl(X.X*d9SSSB08 
onns^oo 

•X*AASSkOOO 
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•                     •«ISO,</«««•                        •iS7S,?/2>«(.i(va A9S14«en 

a90.2/««««                        •«•7S,2/2Ll(X.(«t 09)f«100 
sarer oisiv^eo 
i»«cr        s om'too 

t»           TflT                                                       <3<IT^L*   ««»T^TtNlvCe 00SY9I00 
"*Ce             1 n<)I^f90A 

'»»Ce              J 035^»T89 
• Te«T                  »T»C*«^T             HJ*H*   0'   14TST   »CTI1NS                  ««»TXTesiNC'Am^HPO 

t   X*^!  M3J»$                     !L«99S0   Hit^T.   33-NTMe 0911*400 
• Te«T                  T4II. OOSaOOOO 

*'»ce         j oosaoioo 
9         Tt'T            i                    •(ark.z/xx»«                     •isoi>2/)iirx« «oosiom 

• KfSl.2/»t««X.«V«                      •<t24,2/tL*<K.'«X* OOSfO^OO 

I»»«               1 OOItOTOO 

• XSS>.2/?LXXX.X(*                      •«927,2/2t.wXX.«Xt 00S«0«00 

'            Te«T                S                          •(a79.2/XXxi                           «xSOSfZ/XXXt *00S«12e0 
• XSS1.2/7LXXX.XX«                     •X528,2/2L«XX.'XX« CMaMOO 

»7           7ex7                  •X»0S.2/tLX*X.X(                         •X«7B,2/1U«VV.K« O9Jal«90 
»•*C!         J cisuseo 

1            Tf'T                >                          •(a79>2/XXXI                           ««SOC.Z/XXXt «onjauoo 
■Xf9a,2/2LXXX.X(«        •X9?«,2/2tKXx;«X« 09Sai709 

77   rttr              «x&oa^/tLXxx.x«       •X?79,2/IL««X.X« eesalfl,>o 

5     »€«7      S           tM«) 2/X««t           •«SOS.Z/XII* «09302000 
• X551,2/2LXXX.X«»        0X990.2/2l.vXX;xX* 09102100 

»'    Tex7      0Xke9.2/lLXXX.X0         ««190,2/1L«XX.X« O0SO2209 
«••8f     I 09)02909 

4 TC"      k           »<u91.2/XXXi           «XSOk^/XXX« •09902099 
OX99k,2/2LXXX.X««        0X991,2/<lirX<;xX« 09902900 

77    TtXT      •*»•)•,,2/lLX«)(.»»         0X991.2/lL«KX,x« 09902600 
'••Ct     9 09902799 

'     TexT      7           •X'I92.2/XXX0           0X907.2/XXX* •099021*00 
0X997.?i'2LXXX.x»i        0X992,2/2L«XX.XXO 099o2«on 

77   Te»T      oxfc07.2/lLXXX.xo         0X992,2/lLKxV.Xa 09909909 
•J»«     9 0990)100 

5 Jt*1               »         0X099,2/xxxo          O»IJOB,2/XXXO •09909700 
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LIST OF SYMBOLS AND ABBREVIATIONS 

A/C 

ATC 

CONUS 

CPU 

EMT 

F/'A 

FAIL RATE 

FIRM 

GPSS 

GSE 

HLH 

1.0.h. 

MA 

MAINT. CONC. 

MALF/FH 

MEA 

MMH 

MMH/FH 

MTBMA 

MTTR 

NORM 

NORS 

NRTS 

O&M 

PMD 

Aircraft 

Advanced Technology Component 

Continental United States 

Central Processing Unit 

Elapsed Maintenance Ti'.ne 

Flight Hour 

Failure Rate 

Flight Inspection Requirements Minimum 

General Purpose System Simulation 

Ground Support Equipment 

Heavy Lift Helicopter 

Index of Merit 

Maintenance Action 

Maintenance Concept 

Malfunctions per Flight Hour 

Maintenance Engineering Analysis 

Maintenance Man-hour 

Maintenance Man-hour per Flight Hour 

Mean Time Between Maintenance Actions 

Mean Time to Repair 

Not Operationally Ready - Maintenance 

Not Operationally Ready - Supply 

Not Repairable This Station 

Operations and Maintenance 

Preventive Maintenance Daily 
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PMI Preventive Maintenance Intermediate 

PMP Preventive Maintenance Periodic 

PPI Phased Periodic Inspection 

Q Queue 

R&M Reliability and Maintainability 

S Standard deviation of a normal distribution 

TBO Time Between Overhaul 

TOE Table of Organization and Equipment 

UTIL Utilization 

WUC Work Unit Code 

X Mean of a normal distribution 

V.%. rm 11Hin frlMlaa oil lev. »•«»•* So. | | 
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